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VICOMTE FERDINAND DE LESSEPS AND THE SUEZ CANAL. 


ERODOTUS, “the father of History,” makes us 
Ny believe that the ancient Egyptians were wonderful 
engineers. It is certain that they had their Suez 
>| Tae ) Canal ; their pyramids could not have been built 
iy without the most powerful machines; and it 
would not be quite incredible to hear some day 
that the fossil remains of a railway between Thebes and 
Memphis had been dug up by some enterprising antiquarian. 











The ancient canal across the isthmus of Suez, and indirectly 
connecting the two seas, Herodotus tells us, was begun and 
partly finished by Pharaoh Necho, about 600 years before 
Christ. Strabo and Pliny, with less reason, give it an earlier 
origin, and say it was dug out by Sesostris before the Trojan 
war. It is not known who completed it, whether Darius 
Hystaspes, King of Persia, or one of the Ptolemies. Its 
entire aaek was ninety-two miles, its width 108 ft. to 165 ft., 
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and its depth from 15 ft. to 30 ft. It followed a winding course 
through a series of natural depressions in a north-westerly direc- 
tion from Suez to Bubastis, on the eastern branch of the Nile. 
Gradually the sands gained the mastery, and partly filled it; but 
early in the second century Trajan re-opened a way through it. 
When the notorious Amrou led the army of the Caliph Omar 
through Egypt he found it closed again, but he restored it, and 
called it the “‘canal of the Prince of the Faithful.” For more 
than a century it was used, but finally in 767 A.D. it became 
completely choked up by silt. 

Napoleon I., invading Egypt in’ 1798, noticed the bed of this 
ancient canal, and if other matters of more importance had not 
prevented, would have attempted to clear a passage. He 
ordered a corps of engineers to survey the isthmus, who reported 
that the level of the Mediterranean was 30 ft. below the level of 
the Red Sea at Suez. A subsequent survey made in 1847 by 
M. Talabot, Mr. R. Stephenson, and Signor Nigrelli, commis- 
sioners sent out by France, England, and Austria to get the 
actual levels, proved that the two seas had precisely the same 
mean level. The subject of connecting the Red Sea with the 
Mediterranean was agitated from time to time, but no man till 
1854 was found bold or brave enough to attempt the enterprise. 

Vicomte Ferdinand de Lesseps, the engineer of the Suez 
maritime canal, was born at Versailles, November 19, 1805, and 
was educated at the college of Henry IV. at Paris. His father 
and grandfather were both prominent in the French diplomatic 
service, and before he attempted the great work that has given 
him a name throughout the world, he himself filled many im- 
portant diplomatic positions. He was employed as attaché to 
the French consulate at Lisbon at twenty-one years of age. In 
1828 he was appointed a consular pupil and attached to the 
consulate at Tunis. In 1833 he became vice-consul at Cairo, 
and had charge of the consulat-général at Alexandria. He 
received in 1836 the cross of Chevalier of the Legion of Honour 
on account of his good conduct during the pestilence there in 
1834-35, which swept away one-third of the population. Suc- 
ceeding to the post of consul-general, he used his good offices 
to bring about a friendly agreement between Mohammed Ali, 
Pacha of Egypt, and the Sultan. On his recall from Egypt he 
served as consul at Rotterdam in 1838, and at Malaga in 1839, 
and was made consul at Barcelona in 1842. During the bom- 
bardment of that city, which took place about the end of that 
year, he made great exertions in behalf of French residents to 
protect their lives and property, and furnished an asylum to 
many Spaniards and others on board French vessels. For 
these acts of humanity he received thanks and decorations from 
several foreign governments, and was promoted to the rank of 
an officer in the Legion of Honour. At the time when Louis- 
Philippe abdicated the throne of France and fled the country, 
M. de Lesseps was still in office at Barcelona, having been 
promoted to be consul-general. Denounced to the provisional 
government as a conservative and a monarchist, he was sum- 
moned to Paris, but was sent back to Madrid as minister of 
France by Lamartine. While here, he concluded an important 
postal treaty, with facilities which for seventy years had been 
asked for in vain. He was succeeded in 1849 by Napoleon 
Joseph Bonaparte, and returned to Paris ; and when on the eve 
of his departure as envoy to Berne, with title of minister pleni- 
potentiary, the news arrived from Rome of the attack on that 
city by the troops of General Oudinot. The National Assembly 
blamed the general, and on the 7th May, 1849, voted that the 
expedition should not be turned from its purpose. M. Drouyn 
de Lhuys commissioned M. de Lesseps to carry to Rome the 
expression of this vote, and to assure General Oudinot that it 
must be respected. For more than twenty days M. de Lesseps 
had great difficulty in preventing General Oudinot from renewing 
the attack. The French accused M. de Lesseps of partiality 
for the Romans, and the Romans deplored the time lost in 
negotiations, for the French employed it in strengthening their 
position. The envoy represented to his government the sad 
consequences of a violent occupation of the city, and he had the 
frankness and the courage to avow that he could see some good 
in Mazzini. In his book, “ Ma Mission & Rome,” he bears 
testimony to his honesty and to the moderation of his character, 
and says “I must render homage to the nobility of his senti- 
ments, to his high capacity, to his integrity, and to his courage.” 
Further negotiations were broken off owing to the determined 
attitude of the French Assembly. M. de Lesseps was recalled 
May 29, and hostilities at once began with results which formed 
an epoch in Italian history. 

It was in 1854, while on a visit to Mohammed Said, Pacha 
of Egypt, that M. de Lesseps divulged his idea of cutting a 
canal across the Isthmus of Suez, and the Pacha, seeing the 
advantages of the scheme, requested him to draw up a memorial 
giving full details. This was done, and a firman was granted 
allowing the enterprise. A letter of concession was also given 





him in Jan. 1856, by the Pacha, which conferred the exclusive 
privilege of constructing a ship canal from Tyneh (near the 
ruins of ancient Pelusium) to Suez (the ancient Arsinoe or Cleo- 
patris). Instead of cutting a canal obliquely to the Nile as the 
ancients had done, and as modern engineers had contemplated, 
his plan was to make a canal nearly in a straight line, 330 ft. 
wide, with the bottom 20 ft. below low water mark, and at each 
end of the canal were to be excavated immense artificial 
harbours. 

From the first M. de Lesseps was met by difficulties which 
would have appeared insurmountable to an ordinary man. 
The Turkish government, for a long time, were averse to the 
project, and engineers of eminence gave their judgment against 
it. Finally, the “ Compagnie Universelle du Canal de Suez” 
was formed, and floated in 1859, with a share capital of eight . 
millions sterling. The money necessary for beginning opera- 
tions was raised through the exertions of M. de Lesseps, and 
was subscribed principally by the French people. The arrange- 
ments made with Said Pacha, who had a large number of shares 
in the undertaking, were that the canal should be the property 
of the company for 99 years ; afterwards that it should pass into 
the possession of the Egyptian Government. It was stipulated 
that the government should receive 15 per cent. of the earnings, 
and that the vessels of one nation should not be favoured, in 
respect to the payment of tolls, above another. 

On the death of Said Pacha, in 1863, the question of the 
permission allowed by the Turkish government was again 
agitated. The works had been in progress four years. The Otto- 
man Porte insisted upon the right to say whether the canal 
should be cut, and at last permission to hold any portion of 
Egyptian territory was formally withdrawn. M. de Lesseps and 
the Egyptian government were vainly endeavouring to settle 
the question of claim for compensation to the company, when 
Napoleon III., being appealed to as arbitrator, imposed cer- 
tain conditions on both parties, and allowed the company to 
continue the works. In 1868 a new appeal was made for funds, 
and four millions sterling were raised on debentures. 

At the outset of this stupendous work, it was found necessary 
to devise some method of bringing fresh water from the Nile, 
for in this waste of sand and sea lagoons there were no springs 
or streams to supply the army of labourers. Therefore, a fresh- 
water canal was made, 40 ft. wide, 9 feet deep, from Ismailia, 
situated on Lake Timsah, about midway between Suez and 
Port Said, to Zagazig, which is the modern name for the 
ancient Bubastis, and about fifty miles from Ismailia. Another 
section of this canal extended in a southerly direction fifty 
miles to Suez, and followed the bed of the ancient canal 
of Pharaoh for much of the distance. From Ismailia to Port 
Said an aqueduct of large iron pipes ran parallel to the pro- 
posed route of the ship canal, and plugs were inserted at con- 
venient points to draw off the water. 

To arrive at some knowledge of the general course of the Suez 
Canal, we may notice that, beginning at Port Said on the Mediter- 
ranean, it first passes through Lake Menzaleh, a shallow lagoon 
like those of Venice. Here the water is from 1 ft. to 10 ft. in depth, 
except in the channel of the canal, where it is quite 26 ft. After an 
elevated plateau through which the canal runs for eleven miles, 
where the ground is from 15 ft. to 30 ft. above the level of the 
sea, we come to the Abu Ballah Lake. Thence eleven miles 
further to Lake Timsah, through ground rising from 30 ft. to 
70 ft. and 80ft. Skirting the eastern shore of this small lake for 
three miles, the canal extends on through the cuttings of 
Toussoum and Sérapéum, to the Bitter Lakes. Some of the 
most difficult work lay between Sérapéum cutting and the com- 
mencement of the Bitter Lakes. It was found almost impossible 
to accomplish the work here by manual labour. The contractor 
retired in despair to Cairo, and was at his wit’s end. After 
considering the matter for a few days, he thought “why not 
use our dredges.” So digging a shallow trench he drew off 
water from the freshwater canal, and setting the great steam 
dredges at work, overcame the difficulty. The Bitter Lakes 
extend about twenty-four miles, and for the thirteen miles re- 
maining there is the cutting of Chalouf, from 30 ft. to 56 ft. above 
the level of the sea, and then twelve miles of level plain, when 
the canal joins the Red Sea one mile south-east of Suez. Some 
of the most arduous work was accomplished in making a way 
through Lake Menzaleh, where there was a constant struggle of 
the workmen with the mud of the lake and the waves, of the sea. 
Only a few men could be employed at a time, and even the 
engineers endured great hardships. The harbour at Port Said is 
formed by two converging breakwaters, built of immense blocks of 
manufactured stone. Each block weighs twenty-two tons, and is 
composed of two-thirds of sand and one-third of lime brought from 
France. The blocks are not laid in masonry, but thrown in a 
line irregularly, forming a rough breakwater. The western 
breakwater is the longest. The alluvial deposits of the Nile 
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brought along the shore by the prevailing north-west winds are 
stopped to a great extent by this ridge of stone, and the two form 
a convenient harbour. 

The population of Suez since the opening of the canal has in- 
creased from 4,000 to more than 25,000. Ismailia, so called 
after Ismail Pacha, the present Khedive, has grown from a 
small Arab village into a large French town. The company 
have constructed commodious docks at the ports at either end 
of the canal, reclaiming land from the sea for that purpose. 

The first sluice of the dam between the Toussoum and Séra- 
péum cuttings, built to restrain the waters of the Mediterranean 
from pouring into the Bitter Lakes, was opened by the Viceroy 
with some ceremony in March, 1869. A few days later the 
Prince and Princess of Wales arrived at Suez, and on the 25th 
of March the other sluices were opened by the Prince. 

The formal ceremony of opening the Suez Canal took place at 
Port Said on the 16th of November, 1869. There were present in 
the harbour the fleets of nearly every great nation, and the flags 
of the crescent and the cross floated from every mast-head. The 
Empress of the French, the Emperor Francis Joseph of Austria, 
the Crown Prince of Prussia, the Princess of Holland, the 
Khedive of Egypt, and a great number of distinguished men 
were assembled. A venerable sheik, with flowing beard, took 
his station in a kiosque and prayed, while the Europeans, in 
their brilliant uniforms, stood with heads uncovered. After- 
wards a procession of Roman Catholic priests ascended a plat- 
form prepared for them and conducted their imposing services, 
while the guns from the ships kept up a salute. The Archbishop 
of Alexandria then delivered a very eloquent sermon, in which 
he extolled the merits of M. de Lesseps, comparing him to 
Christopher Columbus, who had like him opened the way to a 
new world. 

On the following morning a fleet of more than forty vessels, 
those carrying the most distinguished personages going first, set 
out for Ismailia, through the canal. At Ismailia a grand ball 
took place that night, and the next day the journey to Suez 
was completed. A few days after the opening M. de Les- 
seps was married to Mdlle. Autard de Bragard, a young Creole 
lady. 

MM de Lesseps met with every kind of rebuff in the prosecution 
of his great work, but his confidence never faltered during all 
those years of toil. As managing director and president of the 
company the chief responsibility rested upon his shoulders. To 
allay international jealousies and to raise the vast sums of 
money that such stupendous contracts called for, required a 
man of genius, and the wonder is that he succeeded in inspiring 
others with his own unflinching faith. 

When we consider the enormous outlay, it must be a long 
time before the canal can return the money spent upon it; but, 
Without regarding it merely as a speculation, its immense con- 
venience as the shortest sea passage to India will always make 
it a work of the greatest importance to maritime nations. From 
London to Bombay the distance is about 11,220 miles around 
the Cape of Good Hope ; by Suez it is only 6,332 miles. From 
Marseilles or Genoa the voyage can thus be shortened by sailing 
vessels about thirty days. The rate of speed allowed in passing 
through the canal is about five or six knots an hour. It there- 
fore requires less than a day to goits entire length. The tolls 
are about ten shillings per registered ton, and ten shillings per 
head for passengers. In 1871, seven hundred and sixty-five 
ships, of about a million aggregate tonnage, passed through. 
The traffic has increased steadily since then, and now all the 
great steamship lines of importance that can thus shorten 
their voyage to India and Australia make use of the canal. 
Attempts have been made to prevent the washing of the banks 
by growing trees and shrubbery upon them. If nothing else will 
answer the purpose, the banks can be effectually protected by 

stone or timber, but there is reason to think that the company 
are not prepared to incur such an expense. Dredging machines 
of the largest size are in constant use, and are of the greatest 
importance in the preservation of the canal. A competent 
authority says that if the whole or nearly the whole distance 
from sea to sea had been through a desert composed of fine 
drifting sand, it would have been hopeless to maintain the canal 
open, but fortunately the only portion of the canal liable to be 
affected by sand of the desert to any appreciable extent are the 
two excavations each side of Lake Timsah—viz., Seuil de Guisr 
on the north and Seuil du Serapeum on the south. The results 
of an investigation, extending over a period of twelve months, 
were that 40,000 cubic yards of sand drifted into the first-named 
cutting and 270,000 into the Serapeum. 

In February, 1870, M. de Lesseps received from the Paris 
Geographical Society the Empress’s new prize of 10,000 francs. 
He, however, returned the money to the society to aid in a pro- 
jected expedition to equatorial Africa. He has been decorated 

with the riband of the Medjidie, he received the appointment 








of Grand Cross of the Legion of Honour, Nov. 19, 1869, and in 
December of the same year the cordon of the Italian order of 
St. Maurice. Queen Victoria has since conferred upon him the 
order of the Star of India, and he received the honorary freedom 
of the city of London in July, 1870. 

M. de Lesseps is a distant relative of the Empress Eugénie, 
and being in Paris at the time of the disturbances on the 4th of 
September, 1870, he assisted her to escape from the Tuileries 
and accompanied her across the Channel to England. * 

Since the completion of the Suez Canal M. de Lesseps has, it 
is said, been interested in schemes for creating an inland sea in 
Africa. About a year ago, before the French Academy of Sciences, 
he expressed himself in favour of cutting a passage through the 
isthmus of Gabes and letting in the waters of the Mediterranean 
to fill the ancient basin of Triton, and he represented the great 
benefits which would thus accrue to Algeria and Tunis, and indi- 
rectly to France. Questions of a financial nature have deferred 
the execution of this plan. 

The great Sahara desert was once no doubt covered with 
water, and the idea has been advanced that all that is necessary 
to develop Africa is to restore the Sahara to the sea, but up to 
the present time no feasible and economical way to admit the 
water has been discovered. A new inland sea in Algeria, about 
300 miles long and 50 wide, such as the Triton Bay, may be 
thought of, but to flood the great desert from the ocean would 
probably result in making it more barren and desolate than ever. 
A vast stagnant shallow sea would in time evaporate. The 
advocates of such an enterprise say that they would alter the 
climate, that excessive rains would feed the sea and keep it full, 
but as the great Sahara sea has once evaporated by the opera- 
tion of natural causes we may safely conclude that it would 
again. 


GEOLOGY AND MINERALOGY OF THE SPANISH 
PENINSULA. 


E are indebted to the Gaceta Industrial of 10th 

March, 1875, for the accompanying list of the 
most useful publications on the geology and 
mineralogy of the Spanish Peninsula. We re- 
produce it, as being likely to prove of essential 
| service to those of our readers who are anywise 
interested in the development of the industrial resources of that 
region. 








Bowles (D. G.) Introduccion 4 la Historia natural y 4 la 
geografia fisica de Espaiia. Madrid, 1789. 

Alvarado. El reino mineral, 6 sea la mineralogfa en general 
y en particular de Espafia. Madrid, 1832. 

Maffei (Don Eugenio) and Rua Figueroa (Don Ramon). 
Apuntes para una biblioteca mineral hispano-americana. 
Madrid, 1869. 

Le Play (F.) Observations sur Vhistoire naturelle et sur la 
richesse minérale de ’Espagne. Paris, 1834. 

De Verneuil and Collomb. Coup d’ceil sur la constitution 
géologique de plusieurs provinces de l’Espagne, suivi d’une de- 
scription de quelques ossements fossiles du terrain miocéne, par 
P. Gervais. Paris, 1852. 

Comision del mapa geoldgico de Espaiia. 
forward. 

Ezquerra (Don Joaquin). Ensayo de una descripcion general 
de la estructura geoldgica del terreno en la Peninsula. Memoirs 
of the Spanish Academy of Sciences, vol. i., 3rd series. 
— (E.M.) Cétes et stepes de ’Espagne. Paris, 
1862. 

De Verneuil and De Loriére. Tableaux des altitudes ob- 
servées en Espagne pendant l’été de 1853. 

Vilanova (Don Juan). Origen, naturaleza y antigiiedad del 
hombre. Madrid, 1872. 

—— Lo Prehistérico en Espafia. Antol. of Spanish Natural 
History Society, vol. i. 

Naravjo (Don Felipe). 
Espafia. Madrid, 1862. 

De Verneuil. Del terreno cretdéceo de Espafia. Revista 
Minera (Madrid), vol. iii. 

Coquand. Monographie paléontologique de l’atage aptien de 
YEspagne. Marseille, 1865. 

Prado (Don Casiano). Descripcion fisica y geoldégica de la 
provincia de Madrid. 1864. 

—— Mémoire sur la géologie d’Almaden, d’une partie de 
la Sierra Morena, et des montagnes de Toledo. Paris, 1856. © 

Maestre (Don Amalio). Memoria sobre las aguas minerales 
de la provincia de Madrid. 1861. [A very interesting study of the 
geology and mineralogy of the province.] 


From 1850 


Monografia acerca de los lignitos de 
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Madrid, 1857. 


quivir. 


de Cadiz. 1873. 


1863-66. 


Madrid, 1863. 


vol. ii. 


zoologiam Aragoniz. 


Elias y Marchal. 
gemma de Cardona. 


2nd series, vol. xviii. 
xviii. 


2nd series, vol. xviii. 


Bilbao, 1848. 


Sciences, 1856. - 





1853. 
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Calderon (Don Salvador). Resejia geoldgica de la provincia 
de Guadalajara. Madrid, 1874. 

Sullivan (W. K.) and O’Reilly (J. P.) Notes on the Geology 
and Mineralogy of the Spanish provinces of Santander and 
Madrid. London, 1863. 

Jacquot. Géologie de la Serranfa de Cuenca. 

Naranjo (Don Felipe). Discurso sobre la necesidad de una 
descripcion completa de la cordillera de Sierra Morena, &c. 


De Lujan(DonF.) Esttidios y observaciones geoldgicas rela- 
° tivas 4 los terrenos que comprenden parte de las provincias de 
Badajoz y las de Sevilla, Toledo, Ciudad Real. 
Spanish Academy of Sciences, 3rd series, vol. i. 
Le Play (F.) Description géognostique de ’Estrémadure et 
du nord de l’Andalusie. 
Ezquerra. Apuntes geogndsticos y mineros sobre una parte 
Anales de Minas, 1838. 
Mesa. Reconocimiento hidroldgico del valle del Guadal- 


Memoirs of the 


del Mediodfa de Espafia. 


Linera (Don Antonio de). 
la provincia de Malaga. 
Macpherson (Don José). Bosquejo geoldgico de la provincia 


Resefia geogndstica y minera de 


Géngora (Don Manuel de). 
Andalucia. Madrid, 1868. 

Pellico. Memoria geoldgica sobre el distrito minero de 
Sierra Almagrera y Murcia. 

Inchaurrandieta (Don Rogelio de). 
La edad de bronce en la provincia de Murcia. Boletin Revista 
of the University of Madrid, vol. ii. 

Botella (Don Federico). Descripcion geoldégico-minera de las 
provincias de Murcia y Albacete. 

—— Ojeada sobre la geologia del reino de Valencia. 

—— Plano topogrdfico y geoldgico de la Sierra de Cartagena. 


Antigiiedades prehistéricas de 


Esttidios prehistéricos. 


Cavanilles (Don Ant. José). Observaciones sobre la historia 
natural, geografia, agricultura, poblacion y frutos del reino de 
Valencia. 2 vols. Madrid, 1795. 
Vilanova. Memoria geogndstico-agricola de la provincia de 
Castellon. Prize essay of Spanish Academy of Sciences, 1858. 
—— Ensayo de una descripcion geognéstica de la provincia 
de Teruel en sus relaciones con la agricultura de la misma. 


Maestre (Don Amalio). 
del distrito de Aragon y Catalufia. 
Aldana (Don Lucas de). 


Descripcion geognéstica y minera 
Anales de Minas, vol. iii. 
Memoria sobre los depdsitos 
carbonfferos de Utrillas y Gargallo, y consideraciones generales 
sobre la industria hullera en Espaiia. 
Rodriguez (Don Santiago). Descripcion geoldgica del antiguo 
corregimiento de Albarracin. Revista Minera 


Asso (Don Ignacio). Introductio in oryctographiam et 

Landerer (Don José J.) Monografia paleontoldgica del piso 
Aptico de Tortosa, Chert y Benifaza. 1871. 

Vezian. Thése, du port pyrénéen des environs de Barcélone. 
Bulletin de la Soc. géologique de France (Paris), 1858. 

Memoria sobre el criadero de la sal- 
Barcelona, 1854. 

Maestre. Descripcion geoldégica é industrial de la cuenca 
carbonffera de San Juan de las Abadesas. 

De Verneuil et De Keyserberg. 
dional des Pyrénées. Bulletin de la Soc. géologique de France 
(Paris), 2nd series, vol. xviii. 

De Verneuil et Barrande. 
de la chaine cantabrique. 


Coupe du versarit méri- 
Fossiles de la faune primordiale 
Bulletin Soc. géol. de France, 


faune primordiale dans la chaine 
cantabrique. Bulletin Soc. géol. de France, 2nd series, vol. 


Prado. Existence de la 


De Verneuil, Collomb et Triquez. 


Note sur une partie du 
pays basque espagnol. 


Bulletin de la Soc. géol. de France, 
Collete. Reconocimiento geoldgico del sefiorfo de Vizcaya. 


Olozabal (Don Lucas). Suelo, clima, cultivo agrario y forestal 
de la provincia de Vizcaya. . Prize essay of Spanish Academy of 


Paillete. Recherches sur Vhistoire et les conditions des mines 
dor dans le nord de Espagne. 

Palassou (Abbé). Essais sur la minéralogie des Pyrénées, 
suivis d’un catalogue de plantes. 

Maestre. Descripcion fisica y geoldgica de la provincia de 
Santander. Madrid, 186 

Castellain. Bassin houillier de la province de Burgos. Paris, 





Prado. Descripcion geolégica de la provincia de Segovia (with 
map). Madrid, 1859. Anales de Minas, vol. iii. 

—— Mapa geoldgico en bosquejo de la provincia de Valla- 
dolid. 1858. 

— — Mapa geoldgico de la provincia de Valencia. 1856. 

Resejias geoldgicas de la provincia de Avila y de la parte occi- 
dental de la de Leon. Madrid, 1862. 

Ezquerra. Antiguos diques de la cuenca de Duero. Anales 
de Minas, vol. iii. 

Pastor (Don Pascual). Memoria geognéstico-agricola sobre 
la provincia de Asttrias. Prize essay of Spanish Academy of 
Sciences, 1854. 

Schultz (Don Guill.) Descripcion geoldgica de Asttrias (with 
atlas). Madrid, 1858. 

—— Descripcion geognéstica del reino de Galicia. Madrid, 
1835. 
Valenzuela (Don Antonio de). Memoria geogndstico-agricola 
sobre la provincia de Pontevedra. Prize essay of Spanish 
Academy of Sciences, 1855. 

La Marmora. Observations géologiques sur les deux iles 
Baléares Majorque et Minorque. Translated into French 
from the German. 

Serra (Don Buenaventura), Breve compendio de las cosas 
mds notables del reino de Mallorca. 1771. 

Passerat (Don Claudio F.), Réflexions générales sur isle de 
Minorque. Paris. 1764. 


SCHMITZ’ ROTARY FURNACE-BARS. 


HESE bars, invented and patented by M. Eloy 
Schmitz, are hollow iron cylinders with numerous 
transverse perforations. To form a grate they are 
laid on cross-bars, also hollow and cylindrical, 
placed at suitable distances. The near ends of 

t= the perforated cylinders pass through a plate im- 
mediately below the furnace doors, to which they are fitted 
either by grooves, as in the first and third types of bar (see figs.), 
or by a rebate, as in the second. Each bar can be turned at 
will about its longitudinal axis by means of a winch key fitting 
into the hexagonal interior of the projecting extremity of the 
bar. In the annexed figures this arrangement is shown imper- 
fectly ; the ends of the hollow bars appear to be fitted with 
hexagonal-headed caps or tompions—such is not the case, they 
are entirely open. 

The “ Revue Industrielle,” from whose pages we quote, states 
that these bars were first tried in the furnace of a small steam- 
generator of twelve horse-power, burning coke dust, at the Paris 
Gas Company’s works at Passy. The success of the trial was 
so complete, that the Company has now hundreds of them in use 
on its premises. With a furriace thus fitted, the fire is lit in the 
ordinary way, and the draught regulated to a certain average 
consumption of fuel. The front of the ash-pit may be closed, as 
the air passing through the hollow bars is sufficient for all pur- 
poses. The interior of the bars being always open to the fire- 
man’s view, he can see at once when any portion of the grate is 
clogged with clinkers, &c. A quarter or half turn of one or 
more of the bars suffices to precipitate the obstructive material 
into the ash-pit without the necessity of opening the furnace 
doors. In the clearing of the bars, the rotary motion is some- 
times assisted by a projecting spiral on the surface of each, as in 
the second and third types of bar. The air passing through the 
perforations, whose sectional area is constant, becomes sub- 
divided into numerous filaments, reaching the fire in the form 
best adapted to support combustion, so that the latter is more 
perfect, and the fuel may be put in in larger quantities, thereby 
avoiding the loss of heat occasioned by the repeated opening of 
the furnace doors. The practical advantages are a great saving 
of labour in stoking, so that one man can attend to several fires . 
at once without detriment to the results, and a very considerable 
economization of fuel. In the experiment made at Passy, with 
coke dust, the saving in fuel was estimated at 26 per cent. ; but 
even with good coal, the “ Revue” believes a saving of 10 to 15 
per cent. might generally be effected by the adoption of the new 
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Practical Geology. 


ABSTRACTS FROM FOREIGN PERIODICALS, TRANSACTIONS 
OF SOCIETIES, ETC. 


England Institute of Mining and Mechanical 
Engineers,” vol. xxiv. part i. p. 3,” (1875,) Mr. J. 
B. SIMPSON gives a concise summary of the in- 
formation in his possession regarding the “ Coal- 
fields and Mining Industries of Russia.” The fol- 
lowing are the most important coal-mining districts now in 
operation, viz.: I. Central Russian or Moscow coal-field. II. 
Donetz and territory of the Don Cossacks, near the Black Sea, 
or South Russian coal-field. III. Ural Mountains. IV. Poland. 
In the central coal-field the coal-bearing rocks cover an area of 
about 13,000 square miles ; several seams are known but there 
are two principal workable seams lying near each other in this 
district, and only a little distance above the Devonian beds. 
The output in this great field scarcely reaches 140,000 tons per 
annum. The coal itself is impure and “brassy,” and has the 
appearance of a good lignite. The area of the Donetz field is 
at least 11,000 square miles, the seams of coal are numerous 
and of much better quality than those of the Moscow district. 
Anthracite and bituminous coal are both found, the mineral cha- 
racter of the seam changing from west to east. The best seams 
are from 3 to 5 feet thick. In 1871 the Donetz district supplied 
330,018 tons of coal. The coals of the Ural region apparently 
belong to the carboniferous limestone series, and although they 
are found occupying a strip of country more than a thousand 
miles in length, yet they are but little worked, 13,425 tons being 
the yearly output. The Polish coal-field is the only one of those 
described which belongs to the true coal-measures, it is about 
80 square miles in area, and is an extension of the coal-field of 
Upper Silesia; in 1871 the output was 296,940 tons. Maps and 
sections illustrate the paper. 

[For an account of the Siberian coal basin in the government 
of Tomsk, merely referred to by Mr. Simpson, see Abstract in 
May number, 1875, of the “ Practical Magazine.”] 








Coal.—An analysis of coal or lignite brought from Disco 
Island (Greenland) by the U.S. steamer Juniata in 1873 is 
given by PRor. H. WuRTZz in the “ Proceedings of the Lyceum 
of Natural History in the City of New York,” 2nd series, No. 4, 
p. 119 (1874). The percentages are—of water 14’00, volatile 
matter 35°38, coke containing of carbon 41°79 and ash 8°83, of 
sulphur a trace. The writer notes that this composition is very 
close indeed to that of the lignites of Mt. Diablo, California, as 
given by Prof. Whitney. The mean density of this coal is 1°46, 
the highest recorded. The seams are associated with plant 
remains which prove these coal-bearing rocks of Greenland to 
be of Miocene age. The Californian lignites mentioned are 
cretaceous. 


Coal.—A note by M. GorceE!x in the “ Bulletin of the French 
Geological Society,” 3rd series, vol. iii. p. 55 (1875), gives a few 
particulars respecting the coal-field of Candiote in the province 
of Rio Grande do Sul, Brazil. The coal is more like true coal 
than lignite, and its age, although probably post-carboniferous, 
is supposed to be pre-jurassic. The extent of the coal-basin is 
considerable and the seams are numerous and thick, the upper 
ones only being impregnated with iron pyrites. 


Gold.—In the same communication M. GORCEIX gives some 
information as to the auriferous quartz reefs of Lavras in the 
same portion of Brazil. The veins are formed of compact 
quartzite, impregnated with pyrite and amphibole, and are 
associated with veins or dykes of dioritic and amphibolitic rocks, 
Where these two sets of veins meet, the quartzites are richest 
in gold. Asa mean the writer found 30 to 35 grammes of gold 
to the ton. Ores of copper and argentiferous galena are found 
in a third set of associated veins. 


Iron.—In the “ Proceedings of the Lyceum of Natural 
History in the City of New York,” 2nd series, No. 4, p. 94 (1874), 
Mr. HENRY NEWTON has an abridgment of a paper on Ame- 
rican Iron Ores suitable for steel. The great magnetic ore 
deposits of the older crystalline rocks of the Alleghanies, ex- 
tending from the St. Lawrence to Georgia, and largely developed 
in the Laurentian hills of Canada, although in some cases pure 
enough for producing Bessemer pig, are yet very variable, and 
are frequently rendered valueless by the presence of titanium. 








The analysis of an ore called the “ Cranberry Ore” in Mitchell 
county, North Carolina, gives much promise that it will prove 
a valuable exception to the rule. The rich hematite deposits 
of Marquette, Michigan, and eastern Missouri yield excellent 
iron. The ore from Marquette is sometimes too siliceous, but 
nevertheless both the deposits mentioned, and no others, are 
used in the Bessemer process in the furnaces of the West. The 
valuable iron ores of the Clinton Group, “ sweeping in a belt 
from Wisconsin through New York and East Tennessee to 
Alabama, have nevertheless too much phosphorus for steel 
working.” The other iron ores of North America are likewise 
unfit for steel making. In the discussion which followed the 
reading of this paper, Dr. Newberry stated that in East Ten- 
nessee ores are to be found containing manganese and free from 
phosphorus, and also on Lake Superior. Both these ores would 
be suitable for the Bessemer process. Prof. T. Sterry Hunt 
further stated that the phosphatic iron ore of the Moriah bed, 
in the Adirondack region, has lately been successfully worked 
for steel by a process of separation inaugurated by Mr. Blair, 
of Pittsburg. 


Iron.—The ores of iron (magnetite) worked in the neigh- 
bourhood of Cogne in the Piedmontese Alps are described by 
M. PARRAN in the “ Bulletin of the French Geological Society,” 
3rd series, vol. ii. p. 257 (1874). The ore is found in lenticular 
masses, interstratified with a series of talcose schists and lime- 
stones of Laurentian age, according to Gastaldi. The magnetite 
is associated with noble serpentine, amphibole, asbestos, rhom- 
bohedral dolomite, talc, &c. with occasionally thin strings or 
veins of brucite. The deposit at Licone is the most important 
of the district ; the ore is there found as a mass of nearly 500 
feet long, and from 75 to 90 feet thick (breadth unknown), and 
yields 58 per cent. of iron. 


Iron.—The Lincolnshire Ironstones form the subject of a 
paper by MEssrs. J. DAGLISH and R. HOWSE, in the “ Tran- 
sactions of the North of England Institute of Mining and 
Mechanical Engineers,” vol. xxiv., part I, p. 23 (1875). The 
ironstones worked in this county are: 1. the Claxby ironstone, 
extensively worked at Claxby, near Caistor ; this bed (10 ft. 
thick, of which 7 ft. are workable to profit), belongs to the 
Middle Neocomian series. The stone is a calcareous hydrated 
peroxide, yielding 25 per cent. of iron. 2. The Lincoln iron- 
stone, belonging to the lower oolite, is the equivalent of the 
Northampton ironstone. It is 8 ft. thick, is siliceous, and yields 
40 per cent. of metallic iron. At Lincoln and to the south this 
is a valuable bed, but it thins out and quite alters its character 
in its northerly extension. 3. The Claythorpe ironstone, in the 
middle lias. This bed is perhaps the representative of the 
main Cleveland bed of ironstone, but in Lincolnshire, except at 
Claythorpe, it is not very rich. The ore is a siliceous carbonate 
of iron ; its thickness is about 1oft. 4. The top ironstone, at the 
top of the lower lias, is 4 or 5 ft. thick, but is not considered fit for 
working. 5. The Frodingham ironstone, near the middle of the 
lower lias, has a maximum thickness of 25 ft. Its quality varies 
at different horizons from 40 to 12 per cent. of metallic iron. 
The stone is a calcareous hydrated oxide. The output from this 
bed is expected to have reached 500,000 tons in 1874. 


Copper.—Some interesting deposits of copper ore (Phillips- 
ite), which have recently been discovered, and are now worked 
at Le Charrier, near La Prugne, in the Department of Allier in 
Central France, form the subject of a detailed description by M. 
V. DESHAYE, in the “ Bulletin of the French Geological Society,” 
3rd series, vol. i. p. 504 (1874). The veins containing these 
metallic deposits are analogous in many important points to the 
more celebrated ones of Monte Catini. They were fissures 
in granitoid porphyry, subsequently filled up by eruptions 
of serpentinous, chloritic and magnesian rocks, the copper 
ore being found in the least serpentinous portions. The ore is 
divided for metallurgical purposes into three kinds. 1. Ores 
containing from 15 to 20 percent. of copper. 2. Those contain- 
ing from 8 to 15 per cent. with magnetite ; and 3, those contain- 
ing less than 8 per cent. of copper. The minimum estimate of 
the amount of workable ore in this locality, yields 5,000 tons of 
metal. The direction of the lode is nearly north and south, 
slightly bending to the north-west. 


Apatite.—The deposits of the variety of apatite known as 
phosphorite by foreign geologists. worked at Belmez in the Sierra 
Palacio (Spain), are described by M. DE REYDELLET, in the 
“ Bulletins of the French Geological Society,” 3rd series, vol. i. 
p. 350 (1874). These deposits are remarkable for the fact that 
carboniferous limestone fossils (this being the “ country” rock), 


| are frequently found forming the nuclei of the very various- 


shaped masses of phosphorite. The author relies on this point 


to show how great has been the influence of water in the pro- 
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duction of the mineral in question. With regard to the mineral 
phosphates of Estremadura in general, the writer says that in 
granite, phosphorite becomes scarcer with depth ; in schists it is 
found in lenticular masses and, as in the granites, in deposits of 
no great thickness. In limestones, on the contrary, and at the 
junction of limestones and schists, the valuable deposits are 
found in pockets. 


Quicksilver.—The geological position of the celebrated 
mercurial deposits of Idria in Carniola (Illyria), is well shown in 
some sections illustrating a geological map of the district by M. 
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M. V. LIPoLp, published in the “ Yearbook of the Austrian 
Geological Institute,” vol. xxiv. p. 435 (dated 1874, but this part 
published 1875). The mercurial ores, cinnabar with occasional 
globules of native quicksilver, occur in layers encased apparently 
in dolomites and breccias of Lower Triassic age ; this is the case 
at the Josefi shaft. The “Gailthaler beds,” which are in this 
region the only carboniferous rocks, are found in close proximity 
to the quicksilver beds, so much so that in places the Seas near 
the point of contact are impregnated with the metal, whence 
these carboniferous shales are sometimes called sé/berschiefer by 
the miners. 
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6 (re 





HE above figure, for which we are indebted to the 
“ Moniteur Indust. Belge,” represents one of the 
most useful of the many useful machine-tools 
constructed by the Brainard Milling Machine 
Company at Hyde Park, Massachusetts, U.S. 
It is designed for working in iron, is very well 

made and carefully finished, and embodies all the latest improve- 

ments that practice has suggested in machines of this description. 

It will be seen that the body forms a sort of rectangular case, serv- 

ing as a tool-chest for the reception of the several detached 

portions of the machine when not in use, and is firmly bolted to 

a cast-iron bed below. A steel knee-piece, fitted to one side of 

the body, and susceptible of very minute adjustment (to within 

the thousandth part of an inch) by means of a vertical screw 
worked by a handle, carries a slide-rest, also adjustable vertically 
and horizontally by means of screws, which supports a work- 
table, having T-shaped grooves for the reception of the pieces 
operated upon. The principal arbor is of very solid steel, 3.9 in. 
in diameter at the largest part, and 24 in. long. The extremity 
of the arbor is fitted to receive a mandril. Above it is an 
transverse arm, with eccentric support, which can readily be de- 
tached when necessary, serving to carry out the tools toa distance 
of 15 in. beyond the face of the machine. The driving arrange- 
ments admit of six different rates of speed, and the driving- 








belt can be tightened or slackened without removal. The move- 
ments are very simple, and quite distinct and independent of 
one another. The knee-pin, screws, arbors, &c., are of steel ; 
the gearing of the very best tempered steel, with helicoidal 
teeth ; the bearings of gun-metal, with gun-metal boxes. In 
short, the machine combines great strength and finish, with the 
newest improvements, and affords every facility for working in- 
differently to the workman’s front or to either hand. 


THE FORMATION OF TRADE MUSEUMS AS AN 
AID TO MANUFACTURES. 





R. FORBES WATSON, whose name we have 
recently had occasion to mention, has given a 

start to a system which may perhaps grow up by 
N| degrees into importance—that of Trade Museums. 
The idea is, to place at the disposal of the inhabi- 
tants in manufacturing towns, collections suited 
to illustrate the arts and trades, the materials and the decorative 
taste, of foreign countries. Occasional exhibitions, admission to 
which is obtainable only by payment, would not fully meet the 
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object in view. Manufacturers and foremen, artists and artizans, 
must be encouraged by all reasonable facilities to make them- 
selves acquainted with what is doing abroad, ready to take hints 
from nations of the east as well as from the west, especially on 
matters relating to gracefulness of design. Dr. Watson, in his 
capacity as Reporter on the Products of India, has for sixteen 
years laboured to make the contents of the East India Museum 
and the India Departments at the several International Ex- 
hibitions as complete and instructive as possible (in the manner 
described at p. 68 e¢ seg. of the present volume). During the 
whole time he has had something further in view, more imme- 
diately touching our present subject. 

Writing in 1864, this authority made the following remarks :— 
“Not only on account of the originality and excellence of the 
designs are the textile manufactures of India of interest gene- 
rally, but they are importantly suggestive to the manufacturer, 
indicating, as they do, the patterns as well as the kind of mate- 
rials which it is essential to imitate, in order to extend the com- 
mercial relations between the two countries, to increase our 
exports from this side, to diminish the drain in bullion, and at 
the same time to benefit the people themselves.” The office 
filled by Dr. Forbes Watson is one singularly fitted for the further- 
ance of such a plan. The Reporter on the Products of India acts 
as government referee on all questions connected with Indian 
products ; he answers inquiries from persons in this country 
and in India, practically interested in such subjects ; he obtains 
the opinions of brokers and others as to the value of such pro- 
ducts as are constantly sent to the department; he ascertains 
the properties of such products by having them submitted to 
chemical examination, or otherwise practically tested by manu- 
facturers specially interested in theiremployment ; and by these 
means he both collects and diffuses information respecting all 
materials, whether raw or manufactured, likely to affect the com- 
mercial interests of the two countries. Moreover, he under- 
takes the duty of introducing and interchanging useful seeds and 
plants—a work in which the Peninsular and Oriental Steam 
Navigation Company liberally aid by carrying such consign- 
ments at a reduced rate of freight. 

Armed with such facilities, Dr. Watson is just the man to 
give currency to the idea of Trade Museums. To carry out the 
plans indicated in a foregoing paragraph, he began by “ furnish- 
ing specimens to the chief seats of commerce in this country. 
By this means the benefits accruing from the existence of an in- 
stitution of this description became extended ; and as it is not 
intended to confine such distribution to manufactures alone, 
attention, in the districts specially interested, will be attracted to 
the other productions of India available for commerce.” 

The manner in which a beginning has been made, with textile 
manufactures as its basis, is very remarkable, and deserves to 
be much more generally known than it really is. 

Among the products, natural and manufactured, brought from 
India to England, under the auspices of the Company, and more 
recently of the imperial government, are numerous specimens 
of textile goods, and the fibres of which they are made. So 
many and varied are these, that Dr. Forbes Watson has been 
able to select more than 700 different kinds, most of them 
highly characteristic of India and the East. In the kinds of 
fibre employed, in the peculiarities of spinning the fibre into 
yarn, in weaving the yarn into piece goods, in giving colours 
and pattern by dyeing and printing, and in diversifying the pat- 
tern according to the kind of garment to be made of the cloth—in 
all these points the selected examples were made as varied and 
instructive as possible, in order that English manufacturers might 
profit from the examples, both for supplying the home market and 
for cultivating an increase of trade with India. The 700 speci- 
mens or samples were bound in eighteen large volumes, each 
sample well fastened to stiff paper, and furnished with sufficient 
references. All the specimens are really working samples, 
having been so cut from the piece as to indicate its general 
character. 

Let us briefly mention the points of value in this group of 
eighteen volumes. First in relation to the use of particular 
fabrics for particular garments. Many Hindoo garments—much 
more than half of the whole number—are what Dr. Watson calls 
loom garments, that is, the garment is wholly made in the loom, 
without the aid of scissors or needle. The Hindoos, from the 
earliest known period of their history, have had a tendency in 
this direction. The loom garment is, in most instances, simply 
a quadrangular piece of cloth, sometimes nearly or quite square, 
sometimes very oblong, and varying greatly in size, material, 
quality, and mode of ornamentation. Some of the Hindoo 


castes are so strict that they regard a sewn-up garment as being 
unworthy of them ; and thus a loom garment becomes an im- 
portant matter tor the consideration of manuiacturers and 
merchants who compete for the supply of the markets of India. 
Among the garments made each of a single quadrangular piece, 





without any seaming or other needlework, are the ¢urdan, 
much diversified in size and arrangement; the /oongee, a 
body-wrapper, varying greatly in size and in the mode of wear- 
ing; the cotton dhotee, or loin-cloth, often the only garment 
of the humbler Hindoo ; the silken Aumsmerbund, or waist-sash ; 
the pztambur, a substitute for the dhotee, worn by the Brahmins 
when at meals ; the savee, a head covering, body covering, and 
short petticoat all inone; the doorka, a large veil with peep-holes 
for the eyes to look through ; the doshalla, a kind of shawl much 
worn by men; the 4ussaba, jamewar, and ulman, other shawls, 
greatly differing one from another in length, breadth, style, and 
mode of decoration. There are also numerous kinds of ker- 
chiefs, some worn as small shawls round the body, others as 
turbans, with a loose end falling behind. 

The Mohammedans of India are given rather to seww gar- 
ments than to loom garments, and thus there is another incen- 
tive to English manufacturers to study the native tastes. Among 
these sewn or made-up garments are the co/, a cap with a knot 
or knob at the top ; the ¢ofee,a large and often splendid state 
cap ; the susdee topee, a cylindrical hat with a sort of brim at 
the top instead of the bottom ; the faejama, trousers varying 
greatly in length, fulness, and style of adornment ; the Jeshwar, 
a skirt or petticoat ; the dho/ee, a close-fitting bodice ; the hoor- 
tee, kadonee, kupassa, angiya, and ungia, other varieties of bodice ; 
together with numerous kinds of coats, coatees, jackets, tunics, 
shirts, gowns, and cloaks, especially the well-known long cotton 
coat, the fashion or style of which is said to be always distin- 
guishable between the Hindoo and the Mohammedan. 

Besides illustrating these two great classes of loom garments 
and sewn garments or piece goods, the eighteen volumes of 
samples give a large amount of information which English 
manufacturers and merchants would do well to make themselves 
acquainted with. There is, for instance, the question of material. 
Cotton is so largely grown in India, and sz/% so largely raised, 
that the natives have as much as they require for home use, and 
a surplus to export to England and other countries. Sheef’s 
wool is obtainable in all qualities, from the coarse staple for 
cheap goods up to the exquisite Tibet and Cashmere wool for 
shawls. /7/ax and hemp are used as materials for textile goods, 
but not so frequently as cotton, silk, and wool. Fzée, greatly ex- 
tended in recent years as a material for our home manufacturing 
industry,' is not largely spun and woven in India. 

We have much to learn also concerning the quality of Indian 
native textiles—the degree of fineness to which fibres, especially 
cotton, are spun by the nimble fingers of the Hindoos. Dr. 
Forbes Watson describes a few wonderful specimens of cotton 
yarn, some hand-spun at Dacca, in Bengal, and others the per- 
fection of machine-spinning from the mills of Lancashire ; the 
former excelled the latter both in the fineness of the yarn and in 
that of the filaments which composed it. One conclusion arrived 
at was that the finest India muslin is both finer and stronger 
than the finest machine-spun muslin; and another was, that 
India muslin is dressed with purer size (rice water), and less of 
it, than English. The colour given to the yarns and piece 
goods by dyeing is generally good and permanent—red, yellow, 
and green being the favourite variations from white. The pat- 
terns or designs, partly given by using yarns dyed of different 
colours, and partly by printing, are almost infinite in variety, 
and are marked by characteristics peculiar to the natives of 
India. Nothing is more necessary, in English goods intended 
for a Hindoo market, than an attention to these characteristics. 
Then again, in embroidery and ornamental needlework, the 
taste of the natives is often really refined ; and they moreover 
show great discrimination in varying the style of adornment ac- 
cording to the shape and purpose of the garment. 

Whenever an English manufacturer attempts to compete with 
native labour in the Indian market, he must bear well in mind 
the tariff of prices in the two countries. As England grows no 
cotton, and rears no silk worth speaking of, the expense of im- 
port from other places has to be borne, to be followed by the 
expense of exporting the finished goods to India; and therefore 
it becomes all-important to know at what prices similar goods, 
made in India from Indian cotton and silk, can be sold. In- 
formation to this effect is given by our authority, in connection 
with all the 700 samples contained in the eighteen volumes. 

In order to utilize this work, Dr. Forbes Watson has issued a 
folio volume of text and plates, full of information concerning the 
costumes of the people of India. All the varieties of garment 
are fully illustrated, in regard to size, shape, mode of wearing, 
materials, colours, and adornments. Coloured photographs 
are liberally introduced, authentic portraits of men and women, 
in all ranks of life, wearing the kinds of costume which the text 
describes. The Indian government, and the head departments 
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in the several presidencies, possess a large store of such photo- 
graphs, the negatives of which are carefully preserved ; and 
from this store each copy of the volume has been supplied with 
a selection. 

We are now in a position to understand the relation which 
this subject bears to the formation of Trade Museums. For the 
sake of simplicity we have spoken of only one collection of 700 
samples, cut from pieces actually spun and woven in India; but 
there are really twenty such collections, all as nearly alike as 
possible. The samples are fastened to the right hand side of large 
folio pages. Most of the pages accommodate two or more 
samples each. A little printed text on each page gives infor- 
mation touching the material of each sample, the native name 
belonging to it, the sort of garment for which it is intended, the 
length and width of the piece as usually woven, the weight in 
ounces of a given number of yards, the district or town in India 
where manufactured, and the price per yard at which it is sold on 
the spot. Every page, therefore, is complete in itself, and every 
sample is made to tell its own manufacturing history. Twenty 
perfect sets have been prepared, of eighteen volumes each, at a 
large expense to the Indian government. Some of the sets have 
been given to the great textile manufacturing towns of the United 
Kingdom, and the rest to a few of the chief cities in India. Lon- 
don, Edinburgh, and Dublin, as capitals of the three sections of 
the United Kingdom ; Liverpool, as a great entrefét of import 
and export trade ; Manchester, Salford, Preston, and Glasgow, 
as seats of the cotton manufacture; Bradford, Halifax, and 
Huddersfield, as seats of the woollen and stuff trades ; Maccles- 
field and Belfast, the one for silk and the other for linen—have 
received sets of this fine collection; the rest have been trans- 
mitted to India. The conditions attached to each donation are 
—that the set of eighteen volumes shall be well preserved ; that 
they shall be of easy access to persons in the town and its vici- 
nity ; and that the access shall be available to workmen as well 
as to masters and merchants—to all, in fact, likely to derive useful 
practical knowledge from them. 

So far as regards this one subject of textile manufactures, 
there are thus formed twenty Trade Museums, each conveying 
the same kind of information as the other nineteen, and all 
addressing twenty different communities. An agent in India 
for an English house may, if he have an opportunity of consult- 
ing one of the eighteen-volume collections of samples sent 
out there, transmit home word what kind of sample will best 
suit the India market. The convenient mode of making each 
page tell its own story would enable him to mention simply the 
page itself, without sending over an actual sample. A similar 
method of communication would be available to the English 
agent of an Indian firm—of whom there are a greater number 
than most persons would suppose. In a machine-working 
country like England, there is an additional advantage accruing 
from these admirable collections—that a close examination of 
the samples will often suffice to show how far they are suscep- 
tible of being imitated by machinery. 

This aspect of the subject (the facility of reference to any 
one of twenty identical collections) is claimed by Dr. Forbes 
Watson, as imparting to them the character of Trade Museums 
toa greater degree than any previous collections. “ It is not 
desirable, however, that the selection should stop with textile 
manufactures. It is hoped, indeed, that it may be greatly ex- 
tended in various directions, to the advantage alike of Britain 
and of India, whose common interest it certainly is in every way 
to cultivate intimate commercial relations. A large amount of 
information has been brought together regarding all classes of 
Indian manufactures and products, and it is clearly of immense 
advantage to this country and to India that this knowledge 
should be so disseminated as to prove practically useful ; in 
other words, so as to influence directly the interchange of com- 
modities. No way, we think, would so effectually accomplish 
this as the one which, with the sanction and support of the 
Secretary of State for India in Council, has been chosen in the 
case of the textile manufactures ; and it is satisfactory to know 
that the resources of the department would enable future efforts 
in the same direction, having regard to other manufactures and 
products, to be made with less labour and increased economy.” 
Dr. Watson treated this subject somewhat fully in a paper read 
before the Society of Arts in 1868. ! 

The Food Collection belonging to the Department of Science, 
placed partly at South Kensington and partly at Bethnal 
Green, is in some sense a Trade Museum; and some of the 
colonial collections at our great exhibitions partook of the same 

character ; but the subject is still only in its infancy, waiting for 
opportunities of gradual development. : 

We may append a few remarks concerning a Museum of 
Patterns at Stuttgart, maintained by the Wiirtemberg Board of 
Trade and Commerce. We do not know whether it has since 
undergone change ; but some years ago it comprised patterns of 





all branches of industry, home and foreign. The collection was 
kept nearly up to date with a succession of new products, 
models, samples, and patterns. There was also an Industrial 
Library, comprising an excellent collection of technical works, 
periodicals, journals, transactions, drawings, &c. Books of 
patterns of French silks, woollens, cottons, and other textile 
fabrics were provided, from which visitors were permitted to 
cut off small patterns—a privilege largely made available by 
manufacturers and tradesmen. In addition to this, many 
thousands of patterns were lent out by the Administration to 
manufacturers all over the country. 

It may also be incidentally mentioned here that Mr. Webster 
read a paper before the Society of Arts in 1874, advocating the 
formation of Technical Museums, taking up the subject from a 
point of view somewhat different from that adopted by Dr. 
Forbes Watson. 


THE PRACTICAL NOTE-BOOK OF TECHNICAL IN- 
FORMATION USEFUL TO STUDENTS 
AND WORKMEN, 


(98.) 

= OULDINGS.— Continuing the rough sketch 
f)} illustrations of the styles of Gothic a 

begun in Note No. 92, we give in figs. 565, 566, 
and 567, examples of the “ Norman ” style, and in 
figs. 568, 569, 570, and 571 examples of the “ Early 
English” style. Examples of the two remaining 
styles, the “ Decorated” and the “ Perpendicular,” will be given in 

















Fig. 565. 


our next number. In fig. 572 we give an illustration of the “ base” 
aa,and “capital” 44, ¢ cis called the “ dado,” or “die” of the 
“Tuscan” pedestal, and in fig. 573 of the “ Doric” ditto. The 
“ pedestal” is considered by some authorities as an integral part 























Fig. 566. 


of an “ order” of architecture (classic), its office being to support 
the column and entablature. Pedestal mouldings are applicable 
to the assemblage of mouldings which run round a room at the 
floor line, in place of the usual skirting boards, which are not so 
deep. These deeper parts are called, in distinguishing them 
from the shallower skirting boards, a “ dado.” 


(99.) The Elements of Cabinet Making.—Continu- 
ing our illustrations, we give in fig. 574, in A, the elevation of 
moulding with circular ends for the face of a panel of a door. 
B is section on linea din A. Fig. C elevation of B. Both of 
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Fig. 573. 
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Fig. 576. 
! 
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Fig. 575. 


these are full size. In fig. 575 in A to D we give various parts 
and views of the top aa (in A and B) of a cabinet, with the 


=~ 





Fig. 579. 


corner piece 44, cc. A is the front view of the part of the 
cabinet, with scroll moulding in front. B the same in side eleva- 


| is nothing much better. 





tion. The lower part of the corner of the cabinet is shown in 
front elevation at D, the scroll ornament outline of which is 
given at aaa, being the ornament dd in A; reversed, in D, 
6 b, the projecting mouldings correspond to ¢¢ in A and B; the 
side elevation of ornament aaa in D is the same as in B. The 
lower part of D is furnished with the ornamented foot, elevation 
of which is shown at C. In this the line a d corresponds with 
the line a’ 4’ in D, cc, cc being corresponding parts in C and D. 
Fig. 574 is the moulding for the panel of the door of this cabinet. 
In fig. 576 we give drawing (full size) of part of one of the sides 
of a “what not” top, the lower figure showing the other part ; the 
corresponding letters indicate corresponding points where the 
one part joins to the other, so as to complete the whole length. 
Figs. 577 to 582 are illustrations of centre and corner pieces for 
inlaid work for work-table tops, &c. &c. 


|| WATCH protector of simple design has recently 

been invented and patented. It promises to be useful; 
and is at least fortunate in deserving the negative 
praise that, if not the best apparatus of the kind, there 
The contrivance consists of two sepa- 
rable metal buttons, one of which carries a pin, which is applied 
on the outside of the pocket, being met on the inside by the 
second button, which screws firmly into the pin. This inner 
button carries a ring, through which the watch-chain passes. 
The chain now becomes really a guard, as it retains the watch; 
all handling of which, other than the most legitimate, this little 
contrivance will considerably embarrass. 
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THE MANAGEMENT OF BOILERS AND ENGINES. 





XTENSIVE as is the literature connected with the 
steam engine, there is very little in print in relation 
to the practical management of steam machinery. 
It is not difficult to discover the reason for this 
omission. The practical details are so varied, for 
the different cases that may arise, that it is almost 

impossible to classify them. It is impossible so to foresee that 

the remedy for any emergency which arises can be prescribed 
in advance ; and it is not desirable that the engineer should 
trust implicitly to a set of formal rules, which will leave him 
helpless to provide for a case which is not covered by the direc- 
tions. At the same time, there are a number of general prin- 
ciples, which every engineer learns by experience, and their 
publication may be of use to those whose experience has yet to 
be acquired. Many steam users, recognizing the importance of 
having their machinery carefully managed, are in the habit of 
sending engineers and firemen to be examined in regard to their 
qualifications before engaging them. Wegive below an abstract 
of an examination recently conducted by a well-known expert. 

The engineer who was examined was unusually well qualified 

for his duties, and a record of his replies may therefore prove 

very useful. Omitting the questions, the following summaty 
gives a fair idea of the scope and character of the examination. 

The Engine and Botler.—“1 have not examined the engine 
and boiler very carefully, but there is a horizontal engine, with 
plain slide valve, diameter of cylinder, 12 inches, length of 
stroke, 26 inches. There is a horizontal tubular boiler, set in 
brick, diameter 4 feet, length 114 feet, steam dome 24 inches 

in diameter and 15 inches high, number of tubes, 65, each 3 

inches in diameter. I have not examined the connections of 

the boiler, but I can tell you what they should be, if the boiler 
is properly set. There should bea feed pipe, 1 inch in diameter, 
with globe valve and a check valve, the former being nearest 
the boiler, so that the check valve can be examined at any 
time, if necessary. There should be a blow-off pipe, distinct 
from the feed pipe, with a plug cock outside of the brick work. 

This pipe may be tapped into the boiler if attached to one of 

the heads; but if secured to the shell, it would be better to 

use a flange. There should be a safety valve, 2 inches in 
diameter, attached to the top of the steam dome, and a 2-inch 

steam pipe leading from this connection to the engine, with a 

stop valve close to the boiler. There should be 3 gage cocks, 

the bottom one about 3 inches from the top row of tubes, the 
distances between them being from 3% to 4 inches. There 
should be a water gauge, attached direct, if possible ; but if this 
is not possible, the connecting pipes should be arranged so as 
not to be in contact with the flame or hot gases. There should 
be a steam gauge connected with the upper part of the boiler, 
and arranged with a siphon and drip cock. The grate bars 
should have a side play between each other, when cold, of 
from ;; to 4 of an inch, and an end play of between } and of 
an inch. The heating surface of a boiler is all the surface 

















exposed to the flames and the hot gases, including that part of | 


the shell in the furnace, the ends of the boiler, and the interior 
surface of the tubes.” 

The Engineer's Duties— “The ordinary daily duties of an 
engineer are as follows :—On coming in the morning, he should 
first ascertain the amount of water in the boiler; and if that is 
all right, proceed to raise steam, either cleaning and spreading 
the fire, if it has been banked, or making it up, if it has been 
hauled. A fire is kindled in a boiler in essentially the same 
manner as in a stove—wood and shavings first being ignited, 
and then covered with coal. In starting the fire, it is a good 
plan to cover the back of the grate with coal, to prevent the 
passage of cold air through the tubes. In getting up steam the 
safety valve should be raised a little, to permit the escape of air 
from the boiler. Having got the fire under way, the engineer 
should wipe off the engine, fill the oil cups, and make any 
adjustments that may be necessary—such as tightening keys, 
and screwing up joints or glands of stuffing-boxes, and should 
see that the cylinder cocks are open. When steam is raised, 
he should open the stop valve and start the engine; after 
which, if a part of his duty is to attend to the shafting, he should 
examine and oil it. Then he should get out the ashes, pro- 
vide a supply of coal, and screen it if necessary, and proceed to 
make everything tidy around the engine and boiler. Through- 
out the day, he should keep a watchful eye on the fire, the 
water, the steam, and the engine. In managing the fire, care 
should be taken to have the furnace door open as little as pos- 
sible ; and if steam is formed too rapidly, the fire should be 
regulated by closing the damper and ash pit doors. In regu- 
lating the height of the water, it is a good plan to keep a steady 
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feed, and maintain the height constant. If it is found that the 
water is falling, the engineer should discover whether it is caused 
by a leak, or by the refusal of the pump to work. He can tell 
whether the pump is working by the sound of the check valve 
falling after each stroke, or by feeling the feed pipe or check 
valve. A pump will not feed when the temperature of the water 
is very high, unless it is specially adapted for pumping hot 
water ; and if it refuses to work from this cause. the temperature 
of the water should be reduced. A pump will not deliver water 
if the proper valves are not opened, if its passages are choked, 
or if its packing is defective. It would be necessary to examine 
the pump at once, and endeavour to discover and remedy the 
difficulty. If the water falls in the boiler on account of a leak, 
it can sometimes be temporarily repaired with a plug, or the 
pump can be run faster, so as to keep up the water until stop- 
ping time. If this is not possible, the fire should be hauled, 
and the engine allowed to run as long as there is sufficient 
steam pressure. In case the engineer finds that the pump is 
not feeding, and he has a fair supply of water in the boiler, he 
should at once examine the pump, and endeavour to remedy the 
trouble without stopping the engine. If he does not succeed, 
however, before the water falls below the: level of the lowest 
gage cock, he should haul the fire, and let the engine run as long 
as the steam pressure is sufficient. If he has been called away 
from the boiler, and on his return finds that the water is below 
the level of the lower guage cock, he should immediately ascer- 
tain the steam pressure, and if it is rising rapidly he should haul 
the fire at once. If the steam pressure is about the same as 
usual, he should examine the pump; and if it is not delivering 
water, he should haul the fire. If the pump is feeding, he may 
run it faster, watching the steam guage carefully. If the pres- 
sure does not fall, he should stop the pump and haul the fire. In 
any case the engine should not be stopped until the steam pres- 
sure is considerably reduced. The engineer should be very par- 
ticular, on finding the water low, to examine the steam guage at 
once ; and if the pressure is unusually high, he should haul the 
fire without delay. 

“A boiler foams or primes, either because it has insufficient 
steam room, or on account of dirt or grease in the boiler or the 
feed water. The trouble is. often experienced with new boilers, 
and disappears when they become clean. Priming is dangerous, 
if much water is carried over with the steam, as it is difficult to 
maintain the water level constant, and the engine is liable to be 
broken by the water in the cylinders. If the trouble is caused 
by insufficient steam room, it can sometimes be partially over- 
come by increasing the steam pressure, and throttling it down to 
the ordinary working pressure in the cylinder, but the only effec- 
tual way is to provide more steam room. If the priming is due 
to dirt or grease in the boiler, the engineer should blow off fre- 
quently, and clean the boiler every few days. In blowing off, it 
is well to raise the water level in the boiler by putting on a 
strong feed, and then blow down below the level that is ordi- 
narily maintained. It is very often the case that the water level 
is higher when the engine is running than it is when none of 
the steam is being used. The engineer should ascertain how 
much higher the water rises in such a case, so as to have a pro- 
per quantity of water when the engine is stopped.” 

Cleaning the Boiler —The flues or tubes of a boiler should be 
cleaned about once a week, with a brush or scraper. In case 
incrustation has formed in them, they can be cleaned by a jet of 
steam from a rubber hose. A boiler should be blown down and 
cleaned, under ordinary circumstances, about once a month, 
The fire should first be hauled ; and then, if possible, it is best 
to let the boiler stand until the water becomes tolerably cool, 
say for twelve hours, after which the water may be allowed to 
run out. Then remove the man and handhole plates, enter the 
boiler, and clean it with scrapers and brushes in every part that 
can be reached. It should then be washed out with cold water 
from a hose, and this washing with a hose is the only means of 
cleansing those parts of a boiler that cannot be reached by 
hand. There are many boilers into which a man cannot enter, 
and of course these can only be washed out. When the fire is 
hauled all leaks in the boiler should be repaired. Leaky parts 
that are exposed to the fire must have patches riveted on; in 
other places patches secured with bolts can be used, each pitch 
having a lip around it, and the joint being made with a putty 
composed of red and white lead. Leaky rivets or seams can 
sometimes be made tight by caulking. Small leaks around the 
ends of tubes can often be stopped in the same way, but asa 
general thing a leaky tube must either be replaced or plugged. 
To plug a tube, drive a white pine plug tightly into each end, 
and cut it off even with the tube heads, then pass a bolt through 
the tube, with cup washers on each end, and screw it up tightly, 
putting putty under the washers. e , 

Water and Steam Gauges.—When a boiler is in use, the 
gauge cocks should frequently be tried to see that they are not 
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choked up, and the glass gauge should often be blown out. 
After ascertaining the proper place for the weight on the lever 
of the safety valve, a stick should be secured to the lever with 
wire, so that the ball cannot be moved out any farther. A cord 
should be secured to the safety valve lever, within easy reach of 
the engineer, so that the valve can be opened by hand if it 
sticks, and the safety valve should be tried at least once every 
day to ascertain whether or not it is in working order. A steam 
gauge should be tested at least once a year, and the engineer 
should frequently try its accuracy by allowing the steam to 
raise the safety valve, and noting the pressure shown by the 
gauge. The hand of a steam gauge sometimes sticks, and the 
engineer should tap the face of the gauge lightly several times a 
day, to assure himself that it is in working order. He may also 
shut off the steam from the gauge pipe, and open the drip cock, 
noting whether the hand goes back promptly to o, and returns 
to the former reading when steam is again turned on. 

“Tn testing a boiler, warm water should be used, and a better 
test, when this is possible, is to enter the boiler and make a 
thorough internal examination. 

“In leaving a boiler for the night, the fire may either be 
hauled or banked. If it is to be banked, it should first be 
cleaned, and then pushed back and covered with coal, the 
boiler being left with the furnace door open, and the damper 
closed. 

“The principal derangements of engines are hot bearings, 
loose keys, and leaky joints. If a bearing heats continually, 
when properly adjusted and well lubricated, it is too small. 
Sometimes bearings heat on account of dirt or grit, because 
they are set up too tightly, or are out of line. A hot bearing 
can often be cooled without stopping the engine, by mixing 
sulphur or blacklead with the oil, or by turning on a stream of 
water from a hose. If a joint blows out, it can sometimes be 
wedged, so that the engine can be run until stopping time. 
An engineer should exercise all his ingenuity to overcome a 
difficulty without stopping the engine, except in cases where it 
would be dangerous to continue torun. If keys or bolts be- 
come loose, it will generally be indicated by a thump in the 
engine. To prevent the freezing of pipes and connections in 
exposed situations, they should either be thoroughly drained, 
or the water should be kept circulating in them.” 

Our readers will scarcely need to be told that a man who could 
pass such an examination as this understands his business pretty 
well, and we think that the foregoing remarks will be read with 
interest and pleasure by all who manage engines and boilers. 
Scientific American, 


Chemistry applied to the Arts, 
Manufactures, &c. 


ABSTRACTS FROM FOREIGN PERIODICALS, 
TRANSACTIONS OF SOCIETIES, ETC. 


§ 1. Acids, Alkalies, and Salts. 
ANUFACTURE of Ammonia.—In an 


official report upon the chemical products in the 
late Vienna Exhibition, M. SEIDEL, of Amster- 
dam, supplies much interesting information 
on this subject. We give a few of the principal 
details. 
The most important source of ammoniacal products, M. Seidel 
observes, is now the refuse water of gas-works. Collected in 
part from the condensers, and in part from the purifiers, this 
water contains ammonia in very variable proportions, in the shape 
of soluble compounds, volatile as well as fixed; the former in- 
cluding sulphuret and carbonate of ammonia and free ammonia, 
and the latter sulphocyanite and sulphite of ammonia, and traces 
of the sulphate and chloride. 

As it is a matter of great importance in the manufacture of 
illuminating gas that the ammonia should be got rid of as com- 
pletely as possible, and as the value of the gas-water increases 
in proportion with the degree of concentration, gas-works, for 
some time past, have supplied water much richer in ammonia 
than formerly. : : ; 

The approximate value of the ammoniacal solutions is deter- 
mined with the aerometer, which, however, is very unreliable, as 
the density of the gas-water varies with the nature of the water 
and the foreign substances present in it. This will be seen in 














the annexed table, showing the results of a series of analyses of 
waters of equal densities. 


Degrees Baumé, at a temperature of 15° Centigrade. 
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The proportion of ammonia present in a state of combination 
appears about ‘3 per cent., almost irrespectively of the indica- 
cations of the aerometer. 

The proportion of sulphur averages from °*33 to ‘50 per cent. 
The extractive process consists in getting rid of the gaseous 
matters, by evaporating the water in boilers heated either directly 
or by compressed steam, or by passing a current of air through 
the heated liquor. 

Some English makers use an apparatus resembling the 
“scrubbers” employed by glass manufacturers, in which the gas- 
water enters above, meeting the compressed steam entering below. 
The method can scarcely be recommended, as it interferes with 
the useful employment of lime. 

The establishment of Van der Elst and Mather, at Amsterdam, 
now receives the condensation-water of nearly all the gas-works 
in Holland. It is brought thither by canal, in lighters of peculiar 
build, and is converted into sulphate of ammonia by the following 
process :— 

The water, in iron tanks holding 800 to 1,200 gallons each, is 
heated with compressed steam supplied from five boilers, each 
of 30-horse power. The tanks are all ranged at an uniform 
height in pairs, so that each pair forms a concentrating appa- 
ratus in communication with the preceding pair. 

The volatile products are first distilled without the addition of 
lime; then enough of milk of lime is introduced, under pressure, 
to secure the decomposition of the fixed salts. The products of 
distillation are first received in a collecting apparatus, whence 
they pass through cut-off valves, each of 15 centm. aperture, into 
large reservoirs of sulphuric acid, where the ammonia is absorbed 
without the smallest loss, as the valves allow the supply to be 
distributed at will. 

The excess of watery vapour containing considerable quan- 
tities of sulphuretted hydrogen and carbonic acid is evacuated 
through a chimney provided with a furnace of peculiar con- 
struction, where the sulphuretted hydrogen is burned. The 
gases escaping from the chimney circulate through flues, and 
serve to raise the temperature of the gas-water to 50° or 60° 
C. before distillation begins. An immediate consequence of the 
arrangement is a great saving of fuel ; it has the further advan- 
tage of depriving the sulphuretted hydrogen of much of the 
watery vapour that accompanies it, and thus materially assists its 
combustion. The average production of Van der Elst and 
Mather’s works is 1,200 tons of ammonia sulphate per annum. 

In all manufactures where gas-water is used in large quantities 
great caution is needed, on account of the deleterious emanations 
inseparable from such processes. When the arrangements are 
defective in this respect, enormous escapes of sulphuretted hydro- 
gen occur, and the workpeople suffer severely with inflammation 
of the eyes. 

Improvements are still desirable in the construction of the 
furnaces for the destruction of the sulphuretted hydrogen, and in 
the employment of chimneys of more powerful draught. The 
adoption of cut-off valves, without which no distillatory appa- 
ratus is now complete, is a decided improvement. Although 
the receivers generally work at a low pressure, wearing away of 
the pipes may happen, and then an explosion is not impossible. 
In fact, this was the cause of the accidents at Van der Elst and 
Mather’s works at Amsterdam, and the establishment of Kun- 
heim and Co. at Berlin, in 1867. With the adoption of safety- 
valves the danger ceases. Stummer’s Ingenieur, 23rd April, 
1875, from Deutsche Industrie-Zeitung. 


Manufacture of Ammonia from Urine.—Accord- 
ing to M. OHLSON, the manufacture of ammonia from urine is 
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Steadily progressing at Stockholm. At M. Wahlenberg’s manu- 
factory recourse is always now had to urine when the supply of 
gas-water runs short. The urine is distilled over caustic lime 
by a process patented by M. Wahlenberg, and is found to yield 
about one-third as much ammonia as the strongest gas-water. 
It is delivered on the small island in the city, where the works 
are situate, at one riksdollar per hectolitre. At first there was 
some difficulty in procuring a regular supply, but arrangements 
have since been made by which the contents of the urinals at 
various large establishments in the city and at the barracks and 
railway stations are collected in suitable receptacles and de- 
livered at fixed times. In the year 1873, 4,000 hectolitres of 
urine were thus delivered, which yielded 14,500 kilos or 3 per 
cent. of sulphate of ammonia. The collection is made in wooden 
vats, creosoted, and provided with moveable lids. Stummer’s 
Ingenieur, 7th May, 1875. 


§ 2. Metallurgy. 


Japanese Bronzes.—M. MAUMENE furnishes analyses of 
Japanese bronzes lately sent home from public monuments, 
temples, and other works of art despoiled during the political 
and religious struggle not long since terminated. The alloys 
are granular in texture, and readily take a good polish, bringing 
out the true colour of the metal over large surfaces. The pre- 
dominating tint is purple where much antimony is present, red 
where iron is the chief ingredient. These alloys have evidently 
been prepared with unrefined minerals. In M. Maumené’s 
opinion they are to be regarded as results of the admixture of 
copper pyrites and antimonial galena with blende. In some, the 
calcination appears to have been imperfect, as shown by the 
sulphur present in No. 2. 


No. 1. No. 2. No. 3. No. 4. 
Copper , ; ‘ 86°38 80°91 88°70 92°07 
Pewter , ‘ ‘ 1°94 7°55 2°58 1°04 
Antimony . ‘ ‘ 1°61 0'44 o'1o a 
lead. . ee 5°68 5°33 3°54 3 
Zinc. é ‘ ‘ 3°36 3°08 3°71 2°65 
Iron . : , i 0°67 1°43 1°07 3°64 
Manganese . : a Trace. “5 » 
Silica . . : ‘ o'lo o'16 0°09 0°04 
Sulphur : 9 O°31 ” » 
Loss . ; ‘ ‘ 0'26 0°74 o'21 0°56 





100'00 =: 100'00—s-s«IOO'0O~— 10000 
Comptes rendus, lxxx. 15, 19th April, 1875. 


Imitation Gold.—REGNAULT patents the following com- 
position :— 


Red copper ‘ ‘ , 1 kilog. 
Pewter, refined . 70 grammes, 
Sal-ammoniac . , ‘ 50 . 
Pulverized crystal. 5 60 e 
Calcined magnesia . PF 5° a 


Salt of tartar : Ss 
Revue Indust. 5th May, 1875. 


Produce of Russian Mineral Industries in 1874.— 
In 1874 the yield of the Imperial Russian gold mines was 99 
poods,' viz. Mias 50 poods, Beresoff 24 poods, Bogosloff 25 poods. 
Private gold mines yielded 1,707 poods, viz. those in the Ural 
193 poods, Eastern Siberia 1,380, and Western Siberia 134 poods. 
The works at Nertchinsk and on the Altai range bring in, on 
an average, 165 poods of gold per annum. The Russian output 
of coal of all descriptions during the same year was about 
83,576,716 poods, viz. in the Government of Moscow 14,860,000 
poods, in the Don basin in the Government of Ekaterinoslav 
20,454,000 poods, in the Cossack districts of the Don 25,000,000 
poods, in the Vistula Government 3,500,000 poods from crown 
mines and 16,811,832 poods from private mines; in the Ural 
885,000 poods; in Kiev, the Caucasus, Turkestan, and Siberia 
about 2,225,000 poods. 

The production of metals of all kinds in 1874 was as below : 
From imperial mines and manufactories 1,255,584 poods of cast 
iron, 557,680 poods of other iron, 71,416 poods of steel, 89,334 
poods of cast steel ; 508,603 poods of gun-castings of all descrip- 
tions, 9,170 poods being steel, 14,945 poods cast iron, and 9,197 
poods copper ; also 23 poods of silver, 6,600 poods tin, 104,644 
poods zinc goods, 7,607 poods iron ware, 10,275 poods 
iron plates, 10,987 poods of locomotives and steam engines, 
7,500 poods of iron shipping, 46,695 swords, 20,000 scythes, 
5,725 gun-barrels, 577,401 small articles of military equipment 





* The Russian pood is 40 Russian pounds, which is equivalent to 
about 36 lbs. avoirdupois. 





of various kinds. Of the latter 62,084 poods of shot and shell 
were manufactured at Perm, 86,000 poods at Catherinenberg, 
188,710 poods at Goroblagodatz, 94,706 poods at Slatov, and 
65,914 poods at Luga. Cast-iron was manufactured as below: 
At Goroblagodatz 628,359 poods, at Slatov 217,547 poods, at 
Catherinenberg 65,000 poods, at Olnitz 146,000 poods, and at 
Viatka 62,200 poods. 

The product of private works was as follows: Cast-iron, in 
the Ural 13,000,000 poods, in the Government of Moscow 
3,364,000 poods, in Southern Russia 437,000 poods, in Poland 
1,373,000 poods ; iron, in the Ural 10,000,000 poods, Moscow 
1,835,000 poods, in Southern Russia 441,500 poods, in Poland 
809,998 poods ; copper, Caucasus 44,000 poods, Ural 101,000 
poods; steel, Ural 70,000 poods. The returns from private 
works are very incomplete. At a rough estimate, the gross 
produce of Russian private works during the year aforesaid is 
placed at 2,500,000 poods of iron, 260,000 poods of steel ; 787,000 
poods of cast-iron, 63,000 poods of copper, and 730 poods of silver. 
set Ingenieur, 16th April, 1875, from the Golos (Russian 
journal). 


Certain Characteristics of Spiegeleisen.— MM. 
TROOST and HAUTEFEUILLE observe that manganiferous cast- 
irons (Spiegeleisen) on leaving the smelting furnace present 
certain peculiarities, which readily distinguish them from other 
cast-irons. Ordinary cast-iron in cooling gives out sparks and 
bubbles of gas intermittently ; spiegeleisen prepared with pure 
minerals, from the moment it leaves the furnace until it solidifies, 
emits combustible gases in so great quantity as to form a con- 
tinuous sheet of flame over the surface of the molten metal. 
During solidification frequent jets of gas are also emitted. 
Both the sheet of flame and the jets burn like hydrogen, pre- 
senting none of the characteristics of flame containing carbonic 
oxide. Spiegeleisen after solidification is observed to contain 
hydrogen in far larger proportion than ordinary cast-iron. By 
heating 500 gr. of each metal to a temperature of 800°C, in 
vacuo, the following results were obtained :— 








Ordinary cast-iron (wood). Spiegeleisen. 
Carbonic acid . » © i oo 
es oxide 2 8 , ° Oo 
Hydrogen . 2s 27 0 
Nitrogen Io 2s 
16 7 29 5 


The presence of manganese in cast-iron, therefore, increases 
the capacity of the metal for hydrogen and decreases or wholly 
annuls its capacity for carbonic oxide. Comptes rendus, lrxx. 
13, 5th April, 1875. 


Slag-Wool.—Under the name of “ schlackenwolle ” (slag- 
wool) a light fibrous substance, closely resembling cotton wool 
is prepared at the Georgs-Marien Ironworks, at Osnabruck, and 
by Rose and Co. (Krupp’s representatives), at Mannheim, by 
the continuous action of a jet of steam on iron slag in a state of 
fusion. It has a sp. gr. of o'I to o'12, corresponding to an 
average weight of 100 to 120 kilogs. per cubic metre. It is well 
suited for stuffing steam-jackets, the casing of fire-proof safes, 
and other similar purposes, and as a filtering material. The 
Osnabruck schlackenwolle sells at 6 marks (shillings) per 50 
kilogs., and in quantities exceeding 2,500 kilogs. at 4°5 marks 
per 50 kilogs. Jndustrie-Blatter, 15 April, 1875, from Baden. 
Gewerbe-Zeitung. 


Relation between the Temperatures and Thermic 
Colorations of Metals.—Professor C. DECHARME, of the 
Ecole Supérieure des Sciences, writes : It will be remembered 
that M. Pouillet, with the aid of his air-pyrometer, prepared a 
table showing the temperatures of certain metals corresponding 
with the hues assumed by them under heat, with the aid of 
which he asserted it to be possible to determine within 50° the 
temperature of any body whose colour could be observed apart 
from extraneous reflections. This distinguished physicist ap- 
plied the principle, not only to platina, of which the reservoir of 
his instrument was made, but to all the other metals in common 
use, oxydizable or not, although to the latter its applicability 
admits of question. This, however, is not the point here at 
issue. 

According to Pouillet’s table, a temperature of 700° to 800° C, 
is required to raise silver to a cherry-red heat, and a temperature 
of 1,000° C. to fuse it. Now, if we insert the end of a sufficiently 
fine silver wire in the flame of a wax candle, it will become 
cherry-red, indicating a temperature of 800°, and if the wire be 
twisted to form a spiral, it will melt in the same flame, although 
the temperature of the latter is generally estimated not to ex- 
ceed 300° to 400° C. 

The same thing occurs with a thin strip of sheet silver made 
into a spiral. Fine platinum wire thus coiled, and placed in 
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the same flame, or in that of a spirit-lamp, acquires a dazzling 
whiteness, corresponding with a temperature of 1,400° C, in 
Pouillet’s table. If the platinum wire be of large size it reddens 
only. Strips of copper, silver, zinc, cast and wrought iron, steel, 
and phosphoric iron, all burn and scintillate in the same flame. 

Now, are we to conclude from these facts, which may readily 
be verified, that the flame of a wax candle attains a temperature 
of 1,000° or even 1,400° C., or that highly comminuted bodies 
have the property of acquiring higher temperatures than the 
flames in which they are heated, or that the temperature at which 
certain colours are produced, or fusion ensues, are not constant, 
but are lower in proportion as the substances are in a finer state 
of comminution? Whatever explanation we adopt, it would 
seem that the facts in question may seem to explain certain 
thermic phenomena, and amongst others, those designated 
catalytic, which are only produced in any degree of intensity 
when the substance is a good conductor of heat, and is reduced 
to small dimensions. Without pretending to solve the problem, 
we wish to direct the attention of physicists and chemists to the 
subject, which we believe to be of considerable practical import- 
ance. 

To cite two cases in point. In testing a flame with a platinum 
wire, to determine not only the position of the hottest portions 
but the absolute temperature of each, if we rely on Pouillet’s 
table, we shall be led into error, as the thermic colours of the 
wire will vary with its guage and the shape in which it is 
arranged. In running down an ingot of platinum to form 
measuring scales, a considerable saving of time and gas would 
probably be effected if the ingot were first reduced to thin strips, 
or drawn out into wire and coiled in spirals. Les Mondes, 13th 
May, 1875. 


§ 3. Dyeing, Calico Printing, Bleaching, Tanning, and 
Allied Subjects. 


Madder Colours.—M. ROSENSTIEHL thus summarizes 
a report of his researches into the four colouring matters now 
derived from madder, viz. alizarine, pseudo-purpurine, purpurine, 
and hydrated purpurine, or matiére orange, as Schiitzenberger 
has termed it. Of these four substances, one only is required 
for violet dyeing, z.¢. alizarine ; two in combination are neces- 
sary for reds and pinks, z.¢. alizarine and purpurine; two are 
identical in their final results, z.e. purpurine and its hydrate. 
The fourth, pseudo-purpurine, plays no active part in dyeing, 
but is useful in the form of a garance lac, and for conversion 
— purpurine. Bulletin de la Soc. Indust. de Mulhouse, Feb. 
1875. 


Bleaching Properties of Ozone. — In anticipation 
of the conclusion of certain experiments still in progress, M. 
BOILLOT has communicated the following observations on cer- 
tain properties of ozone :— 

One of the most noticeable properties of ozone—the more 
noticeable on account of the industrial applications of which it is 
susceptible—is its /eaching power. Ozone bleaches both animal 
and vegetable substances. The bleaching effects usually attri- 
buted to chlorine, in point of fact, are produced by ozone. Ozone 
applied directly acts as an oxidizing agent; it abstracts the 
hydrogen from the substance with which it comes in direct 
contact, and thereby causes loss of colour, if the substance be 
coloured. 

When chlorine is applied to an animal or vegetable material, 
it decomposes a certain amount of water by abstracting the 
hydrogen in the latter, and forming hydrochloric acid; the 
oxygen thus produced is transformed into ozone, which ab- 
stracts hydrogen from the material itself, the latter losing its 
colour, if it had any, in the process. Whether the ozone acts 
directly on the substance, or indirectly through the chlorine, the 
results are the same, the ozone behaves as an oxidizing and dis- 
colouring agent. Comptes rendus, lxxx. 17, 3rd May, 1875. 


Gentian Violet.—Under this name a company of aniline 
manufacturers at Berlin (Martins and Mendelssohn) have 
brought out a new aniline violet of three shades—blue, medium, 
and red. For large quantities the price of the blue is 33 marks, 
and of the red, 27 marks per kilog. As the results are very nearly 
as good as those produced by methyl violet, the new dye effects 
a saving of about fifteen per cent. Jndustrie-Blatter, 15th 
April, 1875, from Reimann’s Farberzeitung. 


Eosine, a new Scarlet Dye.—Eosine (from the Greek 
“Ewe, Aurora) is a new dye stuff, the shade of which is indicated 
by the name. It is a potassic salt, taking the shape of a brown- 


coloured powder, which here and there presents metallic reflec- 
tions. With water or alcohol it forms solutions, the fluorescence 








of which recalls the naphthaline red known as Magdala red. Ex- 
periments show, however, that the two dyes are of different 
origin. Eosine appears to be a tetrabromatized derivative of 
fluorescine, a substance which M. Baeyer, the discoverer of the 
numerous class of compounds known as phtaleines, galleines, 
&c., which promise to become of considerable value in dyeing, 
obtains by treating resorcine with phtalic acid. Eosine has been 
manufactured at the Baden Soda and Aniline Works since last 
summer, Sulletin dela Soc. Chim. de Paris, xxiit. 8, 1875. 


Fast Alkaline Blue.—By the use of tartrate of iron in 
indigo printing M. JEANNAIRE obtains a fast blue, admitting of 
association with other colours, as orange chrome, nankeen, grey, 
garance, &c., although it is allowed that the processes necessi- 
tated by the latter to some extent impair the depth and brilliancy 
of the blue. Ordinary solid blue is used, with about twice as 
much tartaric acid as iron, caustic soda being added until the 
colour becomes alkaline and turns a fine yellow. The colour 
gives a yellow impression, which changes to an apple-green in 
drying. To fix and oxidize the blue, it is subsequently placed 
for a few minutes in sulphuric acid of 1° or 2° Baumé, and after- 
wards washed in running water, and soaped. It may be treated 
instead with chlorine or chrome, but the sulphuric acid bath is 
the simplest and best method. Gum-Lefevre is found to be the 
best thickening. Like all alkaline colours, indigo thus prepared 
has a tendency to mould, which is prevented by the introduction 
of 2 per cent. of petroleum. Instead of white indigo precipitate, 
common indigo pulverized and pounded in water may be used. 
The tartrate of iron can be prepared in two ways, viz. 1. Mix 
500 grs. chloride of iron, 1 litre of water, 50 grs. chloride of 
tin, 1 kilog. tartaric acid. 2. Mix 1 kilog. chloride of iron and 
1800 grs. crystallized soda with a sufficiency of water. Let it 
settle ; wash and filter precipitate, and add 4oo grs. of tartaric 
acid; allow the insoluble tartrate to precipitate ; add 2 kilog. 
tartaric acid. The tartrate of tin to be prepared separately in the 
same way. M. Jeannaire has hitherto obtained the best results 
when the fabrics to be printed have been previously prepared 
with glycerine or arseniate of glycerine. A small quantity of 
glycerine may also be mixed with the dye. Moniteur Indust. 
Belge, 1oth April, 1875. 


Soap for Washing Woollens.—The following compo- 
sition is recommended by M. DUVERVER-J UNGHLUTH :— 


Oleine . 4 litre. 
Ammonia : I 5 
Carbonate of soda 25 grammes. 
Essence of mirbane  . ; 5 ‘ 


The oleine and ammonia are first made into a paste, then the 
carbonate of soda is added, and lastly the essence. The whole 
is well mixed. For use, two teaspoonfuls are dissolved in a 
pailful of hot water. JZoniteur Indust. Belge, 1st May, 1875. 


Cochineal.—In last month’s number we quoted from a 
contemporary some observations on the failure of the attempts 
to acclimatize the cochineal insect in various parts of the world. 
We learn that it has been successfully introduced into the 
Mysore. The insects have taken kindly to the acclimatized 
cactus ; the climate is suitable ; and the experiment promises 
well. 


Tests for Saffranine.—Saffranine red is distinguishable 
from the analogous aniline reds in various ways. Bits of the 
material may be laid on a watch-glass and moistened with 
sulphuric acid. Fuchsine gives a yellowish-brown solution ; 
saffranine first a green and afterwards, a fine blue one. The 
material may be boiled in water containing 5 per cent. of soap. 
Fuchsine colours the water, saffranine does not. A dilute 
solution of soda takes out the colour of fuchsine, but does not 
affect saffranine. Fuchsine is at once discoloured by hydro- 
chloric acid, saffranine takes a longer time, changing to a fine 
yellow. Moniteur Indust. Belge, 1st May, 1875. 


§ 4. Food, Water, and Sanitary Matters. 


Mineral Waters in the Caucasus.—M. DE SAPORTA 
reports to the French Academy of Sciences the existence of 
a remarkable number of thermal and mineral springs in the Cau- 
casus. Aix-la-Chapelle, Vals, Vichy, Kissingen, Marienbad, and 
other famous continental spas all have their representatives. 
Many new springs have been lately discovered, and the rate of 
supply of others increased by judicious improvements, At 
Piatigorsk and Geleznovodsk the yield of the springs is respec- 
tively 431,600 and 964,210 litres in the twenty-four hours. Les 
Mondes, bth May, 1875. Comptes rendus, lxxx. 17, 3rd May, 
1875. 
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Biscuit Manufacture in Italy.—In all the chief 
Italian ports excellent ship-biscuits are now made; the best 
at Genoa and Leghorn. About 10,000 cwt. of these biscuits are 
exported annually to Russia and Germany. Fancy biscuits 
(admitted to be inferior in quality to English) are also manu- 
factured, chiefly for home consumption, although there is a cer- 
tain amount of export to the Danubian provinces and Egypt. 
L’Economista, 7th May, 1875. 


Detection of Artificial Colouring in French 
Wines.—EvuGENE DIETRICH gives the following as the results 
of treating pure and artificially-coloured French wines, strongly 
diluted with water, with the re-agents specified :— 





Re-agents. 


Wine naturally coloured 
(well diluted with water). 


Wine artificially coloured 
(well diluted with water). 





Acetic acid, 
oxide of tin. 
Prop. I in Io, 


Colour disappears. 
A dark sooty cloud- 
ing appears, which 
withheat forms small 
silver-grey flakes with 
red streaks, 


Colouring matter 
coagulates into dark- 
blue flakes, the fer- 
mentation of which 
is furthered by ap- 
plication of heat. 








Sulphuric acid, | Colour disappears. Colour changes to 
oxide of copper. | No clouding. dark-blue. Much 
Prop. I in 10. clouding. 


Baryta water. Removes thecolour| Changes the colour 
Prop. 1 in 10, | more or less com- | toadark-blue or blue- 
pletely, leaving much | green. Much cloud- 
clouding. ing. 











Stummer’s Ingenieur, 7th May, 1872. 


Phylloxera.—A commission appointed by the French 
Academy of Sciences has reported that repeated experiments 
have conclusively demonstrated the certain efficacy of M. 
Dumas’ method of manuring with alkaline sulpho-carbonates, as 
an antidote to the phylloxera and a means of renovating in- 
fected vines (see “Practical Magazine,” Nov. 1874, p. 398). 
M. Dumas, it is presumed, will have a claim upon the £15,000 
prize offered by the Academy. Les Mondes, 6th May, 1875. 

The Visconde de Villa-Maior, the learned Rector of the 
University of Coimbra, whose work on “ Genuine Wines ” was 
translated in the “ Practical Magazine” for May and June, 1874, 
writes to the Viticultural Association at Lyons that the 
phylloxera has made little progress in Portugal, and has excited 
no uneasiness amongst Portuguese wine-growers. He dis- 
believes the assertion that the insect has been introduced directly 
from America, inasmuch as its first appearance in Portugal, 
in the Douro district, was in a very neglected vineyard, where 
there was no probability of finding imported plants, either of 
American or other origin. Ze Cultivateur, No. 8, 1875. 


Notes on Milk Analysis.—M. GERBER recommends 
the following test methods :— 

1. Determination of Water.—€aidlen employs 1 to 3 gr. of 
sulphate of lime, with 15 to 20 cubic centimetres of milk, heating 
the mixture slowly, first over a small flame, and afterwards in a 
stove, to 105°—110° C.; but a better method is to take equal 
weights (10 to 20 gr.) of clean washed sand and milk, and heat 
the mixture in a sand-bath, and afterwards in a stove to 110° C., 
until there is no further loss of weight. In this way the milk is 
not oxidized, and very exact results may be obtained. To de- 
termine the proportion of water in condensed milk, it should be 
mixed with sand in the same manner. 

2. Determination of Butter —Hoppe-Seyler’s method consists 
in treating milk, placed in a graduated tube, with ether and a 
little potassium. The potassium is always left in the dry residue, 
and the method does not admit of convenient application. Milk 
which has been tested for water does not give a residue suited 
for the extraction of the butter with ether. As soon as the milk 
has become coagulated in the ordinary way, it should be filtered 
and washed, first with cold water, and afterwards with strong 
alcohol, and finally with ether, until] the coagulum is exhausted. 
If the latter is suffered to become firm and close, it is impos- 
sible to extract the butter with ether, owing to the caseine which 
envelops all the fatty particles. 

3. Determination of Albumen.—To get exact results, it is not 
enough to heat the filtered liquor of the curdled milk treated in 
the usual way with acetic and carbonic acid; it should be 
evaporated to one-fourth of its volume. In this way only can all 
or nearly all the albuminous matters, free of lactoproteine, be 
coagulated in the liquor. 

Milk coagulated with acetic acid allows the caseine to be 





separated much more quickly than milk which has curdled spon- 
taneously. 

Milk in a glass tube, heated in a sand-bath, and closed whilst 
still hot, will keep three months without coagulating. Milk en- 
closed in the same way, without heating, curdles in a month. 

The microscope shows that in milk which has been exposed 
to extreme cold, the globules are larger in size and further apart 
than in ordinary milk. It will keep much longer without turning, 
showing that the spores are destroyed by extreme cold as well as 
by heat. The pellicle formed by boiling milk contains not only 
coagulated caseine and fatty matters, but also coagulated albu- 
men. 

To determine the proportion of butter present in milk, M. 
Gerber has constructed an apparatus consisting of a light flask, 
in the neck of which is placed a funnel containing emery-powder, 
on which is laid the filtered coagulum. The mouth of the funnel 
is connected with a refrigerator, in which the vapour of ether is 
condensed. Ether in the proportion of about three-fourths of the 
capacity is put into the flask, and the apparatus is placed on a 
sand-bath, and heat given to produce a gentle ebullition. In this 
way the ether removes the whole of the fatty matter from the 
coagulum. The ether that rises through the latter is condensed 
in the refrigerator, and falls back in the filter, so that the fatty 
matters are very completely extracted. The advantages of this 
arrangement are : 1. there is no loss of ether ; 2. the manipula- 
tion, which in the ordinary method requires great nicety, is easily 
effected ; 3. after all the fatty matter has been thus extracted from 
the coagulum, it is only necessary to remove the funnel and re- 
frigerator, distil the ether, heat the residue in a sand-bath to 
110° C., and weigh. This difference gives the amount of butter 
present. . 

With a very little trouble, results may in this way be obtained, 
which, in point of accuracy, far exceed those attainable by other 
methods. The apparatus, which is much simpler than that of 
M. de Bibra, is manufactured by MM. Alvergniat /réres, Paris. 
The following analyses have been obtained by the method de- 


scribed :— 
Cow’s Milk. 
I 2 3 4 Mean. 
Percent. Percent. Percent. Percent. Percent. 
Specific gravity . a 10234 1'0266 1029 10278 10262 
H70._. : ‘ ° 84°55 86°84 88°79 84°67 86°21 
Butter . ° ° ° 4°56 3°95 4°50 3°73 4°18 
poe t ee 477 4°77 3°13 5'02 4°43 
Sugar . ° ° ° 5°36 2°38 2°70 5°65 428 
Salts . <— ° o'73 ror o'80 o'9r 0°86 
99°96 99°97 99°92 99°98 99°96 
Reaction in évery case slightly acid. 
Human Milk. 
I 2 6 Mean. 


3 4 
Specific gravity 1°027 1031 1°029 1028 1'031 10215 
Ageofwoman 33years 32 years 23years 27 years 25years 23 years 
Age of milk sodays 74days 77days 48days G6odays 170days 


Percent. Percent. Percent. Percent. Percent. Percent. Percent. 
84" 86" 





H?0. . « 882 "22 4°86 62 87°57 93°17 8905 
Butter . 2°90 4°54 5°23 4°64 3°44 2°15 3°30 
Caseine . . ‘ . be ‘06 on 
Albumen } ‘ 1°60 2°8r 2°74 2°03 - i ‘79 
Sugar. ° 7°03 5°96 6°40 6°46 6°27 3°46 5°39 
Salts ° . O'31 O'41 o'75 o'22 0°67 O14 "42 
99°86 99°04 §=—- 99°98 S997 98 98 = 99°95” 

Reaction . . Neutral. Neutral. Alkaline. Neutral. Neutral. eutral. 


Bulletin de la Soc. Chim. de Paris, xxiii. 8, 1875. 


Distillation of Moss in Russia.—This industry origi- 
nated in Sweden, where the extreme richness in fatty matters of 
the milk of the reindeer, which feeds exclusively on mosses, had 
led to the conclusion that the latter contain principles fitted for 
the aliment of man. The researches of Professor Steenberg 
into the subject resulted in the erection of a distillery for moss in 
1860. A similar establishment was set up ten years later at 
Novgorod, and another at St. Petersburg in 1871. In 1872 two 
other similar establishments came into work, one at Archangel 
and the other at Pinega. The moss employed yields on an average 
as much alcohol as good grain, and three and a half times as much 
as potatoes. Quite lately M. Utemann established works on a 
large scale for the same purpose, at a distance of 5 kilometres 
from Olonzo. There appears every reason to suppose that this 
branch of industry will acquire the same development in the 
north of Russia as the distillation of grain has already acquired 
in the south. From the shores of the Baltic to the entrance of 
Behring’s Straits there exist immense desert wastes, covered with 
long, white, tuft-like masses of moss. The moss used at Arch- 
angel is collected on the banks of the Northern Dwina and the 
Pinega, over a distance of 600 kilometres. It is sold by the 
collectors at 3 or 4 centimes per kilogramme. The actual cost 
of collection is about half of thissum. Revue Indust. 14th April, 
1875, 
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The Ebullioscope—A New Alcoholimeter.—A 
commission appointed by the French Academy of Sciences, 
with the distinguished chemist and cenologist, Baron Thénard, 
as reporter, has pronounced in terms of unqualified praise upon 
this instrument, which is designed for the alcoholic titrage of 
liquors, like wine, in which the boiling point varies with the 
proportion of fixed and volatile matters present in them. In- 
vented some twenty years ago by the late Abbé Vidal, of Mar- 
seilles, it has been gradually improved upon by M. Malligand, a 
well-known Paris wine merchant, into whose hands it passed at 
the inventor’s death, until now, as the “ Ebullioscope Vidal- 
Malligand,” it is said to be as nearly perfect as it is possible for an 
instrument of this kindto be. It consists of a small boiler, with 
stand and screw-lid, in which the liquor to be tested is boiled 
with the aid of a spirit lamp and thermosyphon ; a small refri- 
gerator, connected with the above, which condenses the escaping 
fumes, and returns them in the liquid state to the boiler, so that 
the strength of the liquor remains constant during the operation ; 
and a mercurial thermometer of peculiar construction inserted in 
the boiler, the scale of which, graduated alcoholimetrically in- 
stead of thermometrically, indicates the proportion of alcohol 
present in the boiling liquor at any given barometric pressure. 
The titrage of the liquor occupies about half an hour, including 
the correction of the zero point of the thermometer for barometric 
pressure in excess or defect of 25 millimetres. About a pint 
and a half of liquor is sufficient for the purpose. The instru- 
ment may be seen in use on the premises of M. Malligand, No. 
1, Boulevard St. Michel, Paris. Les Mondes, 6th May, 1875. 
Comptes rendus, lexx. 17, 3rd May, 1875. 


Determination of Tannin in Wine, &c.—Professor 
A. CARPENI, of Turin, has suggested a new method of deter- 
mining the amount of tannic acid present in wine and other 
tanniferous substances. The proposed re-agent is ammoniacal 
acetate of zinc, with the ammonia greatly in excess. It possesses 
the important property of forming a tannate of zinc, perfectly 
insoluble in water, ammonia, and an excess of the re-agent 
itself, without producing any precipitate whatever in the forms 
of alcohol, malic acid, tartaric acid, bitartrate of potash, car- 
bonate of lime, glycerine, gelatine, albumen, or the ferrous and 
ferric salts of organic acids. On the.other hand it furnishes a 
precipitate which is soluble in the excess of the re-agent and in 
ammonia, with gallic acid, succinic acid, grape sugar, and the 
salts of alumina. Lastly, in a solution of cenocyanine prepared 
according to Doctor Macagno’s method, it forms a violet pre- 
cipitate, but not rapidly enough to affect the exactness of the 
test. By treating the wine with an excess of the re-agent we 
get a precipitate of tannate of zinc, mixed with a small quantity 
of the colouring matter. This is heated nearly to boiling to 
coagulate the flocculent precipitate, which then is allowed to 
cool, laid upon a filter, washed with small quantities of boiling 
water so as to carry off the remains of the colouring matter left 
in the tannate of zinc. The latter, treated with dilute sulphuric 
acid, gives us a solution of the whole of the tannic acid present in 
the wine. The solution has a pinkish tinge produced by slight 
traces of cenocyanine, compensating for a very small loss of tannin. 
The amount of the latter is then determined with permanganate 
of potash—1°=0'00760 gr.—a proportion differing but little 
from the mean of 0'00743 employed by the distinguished 
chemists E. Grassi and J. Macagno in their recent investigations. 
The following are given in proof of the exactness of the 
method :— 


Artificial wine containing 1°37 gr. of tannic acid ‘ 1°3636 
Red wine of 1874, fermented for 40 hours only . ‘ 0°4863 
” ” ” ” . . 0°4752 

” ” ” ” - + 0°4837 

” ” ” ” - + 04803 
Red wine of 1874, after addition of 1 gr. of tannin. 1°4798 
” ” ” ” -  -14781 
White wine of 1873, fermented method . : ; O'1521 
a clarified with 16 gr. per hectolitre 0°0032 


” 

One remark should be made. Most of the writers in question 
appear to have used the tannin of gall-nuts. This tannin is ot 
identical with that of the grape. It would be desirable to 
ascertain and specify the identity or otherwise of the tannin 
employed by further experiment. Les Mondes, 13th May, 1875. 


Extraction of Fatty Matters from Waste Water. 
—M. VOHL recommends the employment of magnesium salts 
for the precipitation of the fatty matters contained in the waste 
waters of silk and dye works, bleaching establishments, and the 
like. These salts, like lime, precipitate the bulk of the fatty 
matter in the shape of soap, but whilst the calcareous soap con- 
tains 40 per cent. of fatty matter only, the magnesium soap con- 
tains 50 per cent. Moreover, the latter does not form sulphate of 
lime when reduced. with hydrochloric acid, which is an objec- 














tionable feature in the former. Both soaps stand carriage well, 
and are suited for the manufacture of illuminating gas, yielding 
a large proportion of gas of a high illuminating power. Moniteur 
Indust. Belge, April 10, 1875. 


Bread mixed with Mineral Waters.—GAINARD 
patents the following composition :— 


Hungarian oatmeal, best quality . 10 kilogs. 


German yeast ‘ ; : , 5 grammes. 
Hot milk : : : . . 2 litre. 
Tablesalt . - . ‘ . 20 grammes. 
St. Galmier, Vals, Vichy, or other 

natural mineral water ‘ 3 5 litres. 


Revue Indust. 28th April, 1875. 


Preservation of Eggs with Paraffine.— Professor 
SACEC, of the University of Neufchatel, has discovered that eggs 
may be preserved by dipping them in paraffine. One kilog. 
of paraffine serves for 3,000 eggs. Eggs thus coated were found 
to keep their weight and freshness well. No signs of change 
were observable after two years’ keeping. The eggs must be 
perfectly fresh when dipped, as the paraffine will not arrest de- 
—-, after it has once begun. Revue Indust. 5th May, 
1875. 


Frozen Potatoes.—Experiments have proved that the 
chemical composition of potatoes is in no wise altered by the 
action of frost ; the latter affects the physical structure of the 
tubers, and nothing more. Potatoes frozen to the consistency 
of wood have been subjected to distillation, and found to yield a 
spirit equal in every respect to that obtained from sound pota- 
toes ; they have been ground into flour, which, made into 
cakes and biscuits, could not be distinguished from meal pre- 
pared from fresh untouched tubers. It is therefore a mistake to 
treat potatoes thus affected as worthless. They may be used for 
distillation; or they may be pressed in sacks, so as to get rid of 
the water, and the dry residue ground into meal; or they may 
be boiled or steamed down to a pulp, which cattle and pigs will 
eat with avidity, and which will keep good for some time if 
buried in the ground and covered over with straw and earth, so 
as to prevent the access of air. Jndust.-Blatter, 29th April, 
1875, from Schlesische Landw.-Zeitung. 


Butterine.—Under the name of Jeurrine (butterine), DoR- 
DON, VILLERON, and BEZINGE patent a substitute for butter, 
which it is asserted will keep sweet in any latitude in or out of 
the tropics. It is composed of fresh beef or veal suet mixed with 
15 to 20 per cent. of fresh milk, and 5 to 10 per cent. of fine pure 
oil. A firmer and closer composition is obtained by mixing 
5 to 10 per cent. of the best oil with melted suet. Bull. de la 
Soc. Chim. de Paris, xxiii, 10, 20th May, 1875. 


Cheap Manure.—VAUvTIER patents the following compost 
as a cheap and useful manure :— 
Powdered lime . ; , ; 30 hectolitres. 
Woollen residue . : : - 300 kilogs. 
Salt . , ; . eee 
Ashes and street sweepings sifted 8 cubic metres. 
Bull. de la Soc. Chim. de Paris, xxiit. 10, 20th May, 1875. 


Wine-Analysis. Certain Optically-active Prin- 
ciples in Wine.—M. BEcuamp calls attention to the pre- 
sence in natural wines under normal conditions, of certain 
hitherto unrecognized substances, chiefly distinguishable by 
their right-handed action on polarized light. Two of these he 
describes under the names of Dextrogyrant A.and Dextrogyrant 
B. It should be explained that sound wine, after having been 
freed from colouring matter and tartar and suitably concen- 
trated, gives a solution which acts indifferently on the polarized 
ray, deflecting sometimes to the left, sometimes to the right, and 
sometimes not at all. Dextrogyrant A. is a neutral, solid, in- 
fusible, colourless, non-volatile, tasteless substance, the rotatory 
power of which varies with the description and age of the wine 
from which it is taken. M. Béchamp is continuing his investi- 
gations respecting this substance, which he believes to be an 
essential principle of wine, and likely to prove of service in 
settling certain moot questions concerning the adulteration of 
that liquor. Dextrogyrant B. is an acid, reddening litmus-paper 
strongly, and having an acid taste suggestive of wine deprived 
of its alcohol. It no doubt contributes to the flavour and acidity 
of the wine in which it occurs. In its reaction it resembles 
dextrine. Its rotatory power varies with the age, &c., of the 
wine. There are several other similar substances, which are not 
described. M. Béchamp points out that the presence of these 
substances materially affects the accuracy of saccharometric 
analyses of wine, whether with the saccharometer or the cupro- 
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potassic test. Hitherto fermentation has been found the only 
method of testing wine for saccharine matter which is devoid 
of error. M. Béchamp promises further information under this 
head. Comptes rendus, liv. 1862. Ditto, lexx. 14, 12th April, 
1875. 

M. MAUMENE believes that the acid referred to by M. 
Béchamp, under the name Dextrogyrant B. is ¢rigenic acid. 
Amongst the undescribed acids existing in wine he supposes 
hexapic acid will be found. Comptes rendus, lexx. 15, 19th 
April, 1875. 


§ 5. Fuel, Heating, Illumination, '&c. 


Physical Properties of Collodion Films.—Ifa thin 
coat of collodion is poured over the surface of a perfectly clean 
glass plate, and allowed to dry, the collodion may be separated 
from the glass in a thin sheet, and laid upon a frame. The 
polished surface of the collodion reflects light after the manner 
of glass, and polarizes it when reflected or transmitted. The 
maximum angle of polarization is 33° 35’, measured from the 
surface, and 56° 25’ from the normal point. According to 
Brewster’s law the index of refraction of collodion is 1°5108, 
which is rather less than that of crown glass. With the aid of 
this index we may calculate the thickness of a film of collodion, 
by observing the displacement of the coloured fringes produced 
by it.. In the membranes experimented upon, the results varied 
from o'0081 millimetres to 0'0088 millimetres, in membranes 
under o’or millimetre in thickness. Very thin collodion films 
of this kind admit of the passage of a considerable amount of 
radiant heat. When exposed to the flame of a moderator lamp, 
or to that of a wax candle kept at a uniform height in front of 
a metallic reflector, a collodion membrane of the kind in ques- 
tion permitted 91 per cent. of the incident luminous heat to pass 
through. When exposed to the heat radiating from a blackened 
vase filled with boiling water, 0°70 only of the incident heat was 
transmitted. 

If the temperature of the water in the vase falls to 50° C., 
only 50 per cent. of the heat is transmitted through the mem- 
brane ; the amount is not sensibly altered if the temperature 
of the water is further reduced to 20° C. Thus, even in ex- 
ceedingly thin films of the kind described, collodion proves 
less diathermanous, in proportion as the temperature of the 
thermal source is less. When two such sheets of collodion 
were placed, one beyond the other, within reach of the heat 
radiating from a vase as above, the sheet nearest the vase trans- 
mitted 70 per cent. of the incident heat, and the second 0°83 of 
that transmitted by the first. Polarizing piles may be constructed 
with collodion films, and will serve for experiments on light as 
well as heat. But care is requisite in exposing them to the sun, 
as they become extremely brittle under the increase of tension 
thus produced. They are formed by glueing the sheets of collo- 
dion to thin sheets of zinc cut in the form of prisms, and arrang- 
ing them in piles forming an angle 30° 31’ with the direction of 
the incident rays. They are more transparent than the sheets 
of mica usually employed in thermal experiments, and if more 
fragile, are also more easily repaired. Inclined piles, where the 
planes of incidence are perpendicular, only transmit 66 per cent. 
of the heat transmitted by parallel piles. Ifa pile of nine plates 
be placed in front of a Nicol prism, and the deviations of the 
galvanometer be noted as the largest section of the prism is 
either parallel or perpendicular to the plane of polarization of 
the pile, it will be found that polarized heat forms 6 to 7 per 
cent. of the whole amount transmitted. The ease with which 
these piles can be constructed, and their high diathermanous 
power, which is superior to that of mica, particularly for 
obscure heat, render them well suited for thermal experiments 
of all descriptions. Comptes rendus, lrxx. 13, 5th April, 1875. 


Gas on Shipboard.—A schooner-yacht is now building 
for Vice-Commodore Garner, of the New York Yacht Club, by 
Van Deusen, of Williamsburg, which will be the largest centre- 
board yacht in the world. She will be piped throughout for 
hot and cold water, the former laid on from the kitchen boiler, 
the latter from a tank under the deck. She will also carry a 
supply of illuminating gas in portable retorts. It is expected 
that she will be able to stow enough gas for a fortnight’s con- 
sumption. American Gaslight Fournal, May, 1875. 


§ 6. Miscellaneous. 


Chemical Tests for distinguishing Fibres in 
Yarns and Fabrics.—M. PINCHON recommends the fol- 
lowing tests :— 





Substances which dissolve ENTIRELY when left in a caustic 
ley of potash or soda—silk, mixture of silk and wool, wool, phor- 
mium tenax, hemp, flax, cotton. 

Substances which dissolve PARTIALLY in the same ley, fibres 
injured thereby—mixture of wool, silk, and cotton, ditto silk and 
cotton, ditto cotton and flax. 

Dissolves ENTIRELY in chloride of zinc cold ; alkaline solution 
blackens with a salt of lead—silk. 

Dissolves PARTIALLY, or NOT AT ALL, zn chloride of zinc; 
soluble portion does not blacken with a salt of lead; insoluble 
portion blackens with the same—mixture of silk and wool. 

Does NOT dissolve in chloride of zinc. Fibre reddens when 
treated successively with chlorine water and ammonia water. 
Reddens also with nitric acid or peroxide of nitrogen—phor- 
mium tenax. 

Does NOT dissolve in chloride of zinc. Does not colour when 
treated successively with chlorine and ammonia water. Fibre 
colours with an alcoholic solution of fuchsine (5), which colour 
resists washing. Fibre turns YELLOW when treated with an 
— solution of potash, or with iodine and sulphuric acid— 

emp. 

Does NOT dissolve in chloride of zinc. Does not colour with 
chlorine followed by ammonia water. Fibre colours with an 
alcoholic solution of fuchsine (335), and colour resists washing. 
An aqueous solution of potash, or todine and sulphuric acid, 
colour the fibres BLUE— flax. 

Does NOY dissolve in chloride of zinc. Does not colour with 
chlorine followed by ammonia water. Colours with a fuchsine 
solution, but colours will not bear washing. Fibres do not turn 
yellow with potash—cotton. 

Dissolves PARTIALLY in chloride of zinc. Partly blackened © 
with salt of lead. Fibres which remain insoluble in chloride of 
zinc may be partly dissolved in potash solution; those that resist 
this second treatment may be dissolved with Schweitzer’s reagent 
—-mixture of wool, silk, and cotton. 

Dissolves PARTIALLY in chloride of zinc. Does not blacken 
with salt of lead. Picric acid turns a portion of the fibre yellow, 
the rest remaining white—mixture of silk and cotton. 

Does NOT dissolve in chloride of zinc. Nitric acid colours a 
portion of the fibres, the rest remaining white—mixture of cotton 
and flax. 

Bulletin de la Soc. Chim. de Paris, xxiii. 8, 1875, from 
Zeitschrift fiir Analytische Chemie. 


Aniline Copying Pencils.—LoTHar DE FABER patents 
a new description of pencil for copying writing or designs. It 
is made of different degrees of hardness, and is stated by the 
inventor to combine all the advantages of the very best lead 
pencils. Four kinds are manufactured :—No. I. very soft ; 
composed of 50 parts of aniline, 37°5 graphite, and 12°5 kaoline. 
No. 2. soft; 46 parts aniline, 34 graphite, 24 kaoline. No. 3. 
hard; 30 parts aniline, 30 graphite, 40 kaoline. No. 4. very 
hard ; 25 parts aniline, 25 graphite, 50 kaoline. These materials 
are pounded and mixed with the greatest care, and afterwards 
made into a paste with cold water. After the paste has been 
well worked and rendered perfectly homogeneous, it is passed 
through a wire screen, which divides it into strips of suitable 
‘dimensions. These are dried in an ordinary room, and after- 
wards fitted and glued into wooden cases like common lead 
pencils. The new pencils may be used like ordinary copying 
pencils for the reproduction of writing or designs. A sheet 
of thin paper wetted is laid over the sheet to be copied, 
and the details are gone over with the copying pencil. The 
action of the moisture on the aniline in the pencil gives a deep 
tint to the tracing resembling that of ordinary writing ink. 
Revue Indust., 14th April, 1875. 


Crayon-Drawing, Etching, &c., in Black or 
Colours, on China.—LavaALLE patents the application of 
crayon-drawing, pastel-painting, etching with the quill or other 
pen, and sundry other methods of design to the decoration of 
ceramic surfaces, either under or over the enamel, a discovery 
which gives promise of brilliant results in an artistic point of 
view. Any sort of earth will answer for the purpose. If it be 
white or otherwise of a suitable shade, and so long as it does 
not acquire a hard polished surface by firing, the design may be 
laid on either before or after the latter operation. In the contrary 
case, the biscuit should be covered with a glaze to give it a 
surface resembling that of crayon-paper, and furnaced after the 
design is put on. Various kinds of china glazes have been tried 
with good results. The crayons used for the purpose are com- 
posed of the various metallic oxides and other colouring matters 
employed in painting on china, pounded very fine and made up 
into crayons with a small admixture of the earth composing the 
biscuit. Ifthe glaze be well chosen the design will adhere suf- 
ficiently, and it will only be necessary to varnish and fire. If it 
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be not, the desired effect may be produced by heating. Care 
must be taken that the substances contained in the glaze and in 
the crayons are not such as will re-act injuriously on each other. 
The materials composing the crayons mixed with glycerine in 
suitable proportions furnish coloured inks suitable for etching. 
Quills, drawing-pens, &c. employed for the latter purpose should 
be made of some soft material, as horn, unhardened crow-quills, 
or the like. Revue Indust. 14th April, 1875. 


White Streak in Silk.—The following observations on 
this subject, by practical manufacturers, appear in an American 
contemporary :— 

For some years past American manufacturers have been 
troubled by the appearance of what is commonly called a 
“white streak” in silk. This name describes the appearance 
about as well as any other we can apply, and has been adopted 
for lack of more positive information. It makes its appearance, 
principally, on black silk after it has been wound on the spools 
ready for use on the sewing-machines. It is not confined to 
black machine twist, but is visible in many other dark colours. It 
has the appearance of a slight roughness or fuzz on the side of 
the silk as it lies on the spool. It is invariably white, and easily 
recognized on black silk. The combined talents of American 
silk-manufacturers and dyers have been employed during the 
last few years to discover some method of overcoming the white 
streak, either by varying the process of manufacture or covering 
it with dye. As yet all efforts have failed to be completely suc- 
cessful. Various theories have been started to account for its 
appearance, and money has been spent in the study of the ques- 
tion without arriving at any certain knowledge concerning it. 
Some manufacturers believe it to be due to carelessness in dye- 
ing, that the silk is not thoroughly freed from the soapsuds in 
which it is boiled. Others stoutly affirm that it is due to the 
dead wood which the silk takes on as it passes over the wooden 
rollers of a machine known as the “stretcher.” The Nonotuck 
Silk Company’s present theory is, the streak is due in some 
way to the adulteration to which the Silk is subjected as it is 
wound on to the reel from the cocoon. They think it possible 
that the cocoons when wound may be soaked in warm water to 
which a quantity of rice-starch has been added, making a 
kind of rice-water or thin paste, which the silk takes up as it is 
wound, thus adding a cheap weighting material to the silk. That 
the theory does not account for the appearance of the streak is 
evident, since some of our brands of silk, we are confident, are 
perfectly free from adulteration, and yet the white streak occurs 
abundantly in them. A careful examination with the micro- 
scope and chemical re-agents, for the purpose of obtaining some 
idea of its nature, soon settled the fact that it is a vegetable sub- 
stance, but of what nature exactly I was unable at once to deter- 
mine. This slight clue enabled our dyer to apply a dye that 
would partly cover it. The new process of dyeing, however, 
was attended with many objections. It was more expensive, 
and took a longer time to dye the silk. Our greatest objection was 
that it increased the weight of the silk with the dye-stuff, thus in- 
juring its quality and affecting its strength. We could ill afford 
to sacrifice the strength of the silk for the sake of covering the 
streak, so we sought to avoid the difficulty by using another 
brand of silk. Finally, I became convinced by careful exami- 
nation that it was of the nature of a parasite or a fungus growth 
on the raw silk. All my researches tended to confirm this 
theory. 

I have lately submitted sanples of the streak, which were 
found both in the raw and dyed silk, to Professors Verrill, Eaton, 
and Johnson, of Yale College, New Haven, who all confirmed the 
theory of its being a fungus growth on the silk. An eminent 
naturalist at Boston also confirms this view, and thinks that we 
may find that the growth is connected with the disease with 
which the silkworms have so long been troubled. C. A. Burt, 
in Oneida Circular. 

It has been alleged that the white streak in silk may arise 
from not thoroughly washing the material, from soap, or from 
dead wood, or adulteration, or from a parasite or fungus. 

That it is not soap every dyer knows. That it is not a para- 
site or fungus is evident, because an ordinary thread of twist 
contains about fifteen threads as reeled, and each thread about 
five as spun by the worm, so that the aggregate is seventy-five 
threads. Were it a parasite or fungus, it would be a spot only 
on one thread of the seventy-five, and the other seventy-four 
would wrap round it and hide it from view. No silk made in 
mills where the spindles are run with leather belts, and the silk 
is taken up on shaft bobbins, and is not stretched on the 
stretchers now in use, ever developes this so-called white streak. 
That it is a vegetable substance is shown by the fact that the 
process for dyeing cotton, flax, and woody fibres dyes it, but the 
process for silk, wool, feathers, and other animal substances 
wil] not. The friction-rolls in spinning-mills are - constantly 








wearing by friction with the silk. The bands are whipped and 
worn at the knots into fine threads flying around the spindle ; 
the wood rolls of the stretchers are constantly wet and softened, 
and are subject to friction, giving off fine particles. All these 
latter are more or less taken up by the thread, and it is from this 
source that the trouble must be looked for. I should like to test 
the statement that it is found on raw silk, by boiling and dyeing. 
Then, if the streak remains, I will admit that there is something 
in the theory of adulteration, parasite, or fungus. L. Leigh in 
the Scientific American, ist May, 1875. 


Spun Glass.—Dr. BENRATH observes that the flexibility, 
lightness, elegance, and incombustibility of glass fibre qualifies 
it for more extended use as a textile material. The employment 
of glass in this form is no novelty; the ancient Egyptians 
are known to have used glass drawn out into coarse threads for 
ornamental purposes. The Italian glass-workers of the middle 
ages employed it, and when the Venetians of the sixteenth cen- 
tury introduced the art of ornamental glass-making into 
Bohemia, where it found a second home, the manufacture of 
ornaments from glass-fibre became to some extent a speciality. 
During the first quarter of the present century various fancy 
articles of this description were still turned out by Bohemian 
artists. An analysis M. Senff, of the Chemical Laboratory 
of the University of Dorpat, of this old-fashioned Bohemian 
colourless glass-fibre gave the subjoined result :— 





Silica. : ; . ; R A 57°93 
Alumina and oxide ofiron . .  . 1°94. 
Peroxide of manganese . ; : ; 0°72 
Lime . : ‘ ; ‘ ‘ ‘ 13°85 
Magnesia r ‘ ‘ ‘ 4 : 0°35 
Soda ‘ ‘ ‘ ‘ ‘ - $ 1'02 
Potash . ; ‘ , ‘ ‘ ‘ 22°70 
Antimonial oxide. ‘ ‘ : . o'16 
Arsenic ‘ ° ‘ é : 0°55 

Loss of weight at a dark red heat (hygro- 
scopic water) P Z ‘ 5 1°72 
100°40 


The industrial application of glass fibre was treated at some 
length by Leng, in his “ Handbuch der Glassfabrikation,” pub- 
lished at Weimar in 1835, under the head of “ Glass Spinning.” 
More recently M. Jules Brunfaut, a glass manufacturer at Pesth, 
has manufactured wadding, feathers, nets, and other articles out 
of glass fibre. An analysis (also by M. Senff) of Brunfaut’s 
glass wadding gave results as hereunder :— 


Silica . P ‘ ‘ R : n 68°93 
Alumina and oxide ofiron . . ‘ 1°96 
Lime . ‘ ‘ : ‘ ‘ : 9°82 
Magnesia ; ‘ ‘ i ; m o'49 
Soda P : " ‘ . ‘ ‘ 14°13 
Potash . ‘ A , ; : F 3°94 
Loss by heat . ‘ : ° ° ‘ 073 
Peroxide of manganese, &c. . * . traces 

99°98 


The glass is cast in bars, having a cross section of 4 square 
millm. These are softened over the flame of a lamp, and 
drawn out into threads of suitable dimensions from one end 
by reeling on cylinders 1 metre in diameter and about 10 
centm. wide, with raised edges. The cylinders revolve at the 
rate of 600 or 700 revolutions per minute, and the threads are 
usually cut when they attain a length of 3 metres. It is said 
that glass fibre can be spun into good sound thread, without 
breakages or knots, of a diameter of 0'006 to o‘oo1o millm. 
Brunfaut’s goods are comparatively dear. Lower priced articles 
of the same description are turned out by other manufacturers, 
amongst whom may be mentioned Baron von Zitzmann, of 
Lauscha, in Thuringia. But it must not be forgotten that the 
textile value of glass dep2nds not so much upon the quality as 
upon the care and skill bestowed onits manufacture. Stummer’s 
Ingenieur, 16th April, 1875. 


Japanese Lacquer.—An interesting paper on this sub- 
ject has been lately communicated to the Vienna Gewerbe- 
Verein, by Dr. Wagener of Yokohama. As the technical part 
agrees very closely with the information given in our pages 
some months back, under the head of “ Chinese Lacquer,”' it 
is needless to abstract it, and we pass on to more general details. 
Dr. Wagener states that the choicest specimens of the art now 
existing are those formerly produced in the cities of Kioto and 
Tokai (Yeddo). Cheaper and common kinds are manufactured 
in the provinces of Yoshino, Yetoizen, Aidzu, &c. The province 





! See ‘* Practical Magazine,” June, 1874, ‘‘ Chinese Lacquer.” 
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of Aomori furnishes a unique description of lacquer in imitation 
of variegated marble, a mixture of red, green, yellow, &c., with 
a marble-like surface, and great hardness and durability. 
The best lacquered wares are dear on the spot. The Japanese 
are great connoisseurs of the art, and will not scruple to give 
prices which make European bidders draw back. The lacquer 
itself is comparatively high-priced. Its collection entails the ex- 
penditure of a good deal of time and trouble ; the culture of the 
trees that furnish it is not properly understood or systematically 
carried out. In the province of Yoshino, 375 grs. is considered 
a fair yield for a well-grown tree. In the districts frequented by 
foreigners, the current prices of the several sorts of lacquer are 
as below. [The Austrian florin is equivalent to 1s. 11d. English.] 
Austrian florins 
per kilog. 
Ki-urushi—red lacquer, as it comes from the tree. 3 to 4 
Seshime lacquer, for ground coats é 2 
Ro-iro-urushi—best black Japanese lacquer . 5 
Red lacquer mixed with cinnabar : . ae 
Nashidji lacquer for sprinkling with gold-leaf . 6 
Haku-oh’to-urushi—golden lacquer . ° ‘ 
Dr. Wagener doubts whether Japanese lacquer could be ad- 
vantageously used to any extent in European domestic archi- 
tecture and cabinet work. The process of lacquering is far 
more tedious and elaborate than graining, varnishing, and other 
decorative processes used in Europe. The labour required 
would be greatly increased by its application to cabinet work 
of European design in place of similar objects of Japanese 
model. Labour, too, is much dearer in Europe. In Japan, the 
weekly wages of a good lacquerer do not exceed 1 to 13 Austrian 
florins. The hardness, durability, and brilliant metallic hues 
of these lacquers render them suitable for ornamenting fancy 
goods of all kinds in wood, paper, glass, porcelain, &c., a pur- 
pose for which they are very extensively employed in Japan. 
Monatsschrift fiir d. Orient, April 15, 1875. 


Hastening the Maturity of Silk Worms’ Eggs.— 
Dr. VERSON, Superintendent of the Italian Experimental Silk 
Farm at Padua, has discovered that the hatching of silk worms’ 
eggs of suitable age may be accelerated by a period of ten or 
twelve days, and a yield of at least 40 per cent. of caterpillars 
secured, by exposing the eggs to a current of negative electricity 
from a Holz’ machine, for the space of 8 or Io minutes. It is 
suggested that the same method might prove useful in hastening 
the germination of various seeds. Stummer’s Ingenieur, April 
16, 1875, from Ocsterr. Landwith. Wochenblatter. 


Copying Pencils.—E. and R. JAcozson of Berlin have 
patented a new copying pencil, which is said to be composed 
of graphite and some aniline colour, mixed by a peculiar 
process. 

On any ordinary paper, dry, the pencil gives a sharp, well- 
defined mark, which cannot be obliterated with india-rubber 
without damaging the paper, and when wetted or left to absorb 
sufficient moisture from the air assumes the appearance of ink. 
To well-damped sheets laid over, a very slight pressure will 
transfer a succession of clearly defined impressions, which never 
blur, and have all the appearance of ink. 

If the original has been wetted some days before, the transfer 
is not made so easily. It is then found best to soak the transfer 
sheets in vinegar in place of water. The pencil may be used on 
oiled paper. Moniteur Indust. Belge, 1oth May, 1875. 


Algerian Coral Fishery.—A paper on this subject, 
which promises to be interesting, is commenced in the current 
number of the undermentioned journal. We shall probably refer 
to it at greater length on a future occasion. Meanwhile, we 
may note one point on which great stress is laid—the necessity 
of working coral beds on sound principles. As in the case of 
our own oyster beds a few years ago, the popular notion has 
been, and is, that what has been ever will be. So the best beds— 
for the quality of the coral varies greatly with the locality—are 
worked unthinkingly to exhaustion. It is suggested that the 
bearings and soundings of the several beds, as well as their 
respective powers of production and rates of growth, should be 
carefully noted, and the same judgment and foresight exercised 
in working them as in dealing with timber plantations on shore. 
Revue Coloniale et Maritime, May, 1875. 


Crystallization of Phosphorus. —According to a 
paper lately submitted to the Academy of Sciences at Nancy, 
phosphorus displays great readiness in crystallizing, contrary to 
the opinion entertained by Berzelius. MITSCHERLICH, and 
BLONDLOT of Nancy, have obtained crystals by the following 
simple method : some dry phosphorus is placed in a glass test- 
tube, the extremity of which is sealed with the blow-pipe. The 


lower end of the tube is then placed in a water-bath, having a 
constant temperature of 40°C. The phosphorus slowly volati- 
lizes and crystallizes in the upper portion of the tube. Moniteur 
Indust. Belge, 1st May, 1875. 


German Revised Paper Measures.—At a conference 
of German and Austro-Hungarian paper-makers, lately held at 
Dresden, the following rules were agreed to with a view to the 
adaptation of the sizes of paper now made, to the metrical sys- 
tem: The ves (ream) to contain ten duch ; the duch ten dagen; 
the /age ten dogen (sheets). The sizes of the latter for printing 
and writing papers to be as follows :— 

No. 1.—34 centm. by 42 centm. (ordinary note size now in use.) 

» 2-37 ” » 45 ” 

» 3-—40 ” » 50 ” 

» 4-—42 ” » 52 ” e ‘ 

» 5—46 4, 4 59 5, (ordinary post size now in use.) 

” 6.—48 ” ” 62 ” 

» 7-—50 ” » 7O ” 

” 8.—54 ” ” 76 ” 

» 9-59 » » 92 4, (double No. 5.) 

» 10.—62 4 4» 96 ,, (double No. 6.) 
Silk paper to measure 50 centm. by 76 centm. ‘Tracing paper, 
48 centm. by 59 centm. The dimensions of all other papers to 
be settled between makers and their customers. Stummer’s 
Ingr. 30th April, 1875. 


Paper Ware.—Our forefathers would have been as- 
tonished and incredulous had they been told that in 1871 men 
would have imbibed the habit of making drinking cups out of 
directories, or bread-pans out of obsolete hymn-books. It might 
even now surprise some of the publishers of the West to know 
that the “ Sledge Hammer” or the “County Bugle,” which they 
publish, is likely to enter into the composition of a fancy wash- 
bowl, a milkpan or pail, or even a spittoon, and return to them 
“after many days,” gaily enamelled and decorated, ready for 
other uses. Yet these wonders are being performed daily in our 
city, and we would not be surprised to know that we are destined 
to-morrow to eat dinner from a copy of the “ Reporter” which 
had strayed into the mills of Jennings Brothers, and had been 
ground, baked, and decorated into a first-class household 
utensil. Messrs. Jennings Brothers have shown a great deal of 
enterprise in the matter of their Japanese paper ware, which is 
now selling at 352, Pearl Street, New York, in such a lively 
manner that the coyntry will soon know what it means. The 
great advantage of the material is that it is perfectly light and 
easily handled, has no rough joints or obstructions, does not 
rust out, shrink, leak, or break, requires no repairs, and is really 
superior to anything in wood or metal, from the variety of pur- 
poses for which it can be used. The process of manufacture is 
kept, of course, to some extent a secret. But it is easily seen 
that the material is tough, fibrous, and elastic. In the enamel- 
ling process, the articles are subjected to extraordinary heat, 
which virtually glazes them and makes them able to resist acids 
and other destroying agents, which so readily enter the fibre of 
wood or the pores of metal, to their eventual destruction. The 
milk-pails manufactured by the house will be particularly 
popular, being perfectly inodorous and non-conductors. These, 
as well as house-pails of all descriptions, are, it should be stated, 
entirely without hoops, and are made from a single piece of 
material. The paper, being pulped, is pressed into shape, dried, 
enamelled, and subjected to a heat which would destroy some 
utensils of the kind. Farmers will find these goods particularly 
valuable, from the fact that they can lay them aside after the 
busy season and find them again as good as new. There is no 
moth to corrupt them, and nothing upon which rust can fasten. 
Visitors to New York who are interested in the improvement of 
our “useful ware,” should visit Jennings Brothers’ establish- 
ment, and note the great variety of useful utensils they have 
already added to their list. They will find the prices much 
lower than they would have thought, and receive a philosophi- 
cal explanation of where some at least of the old newspapers 
goto. They will get, at any rate, some idea of American enter- 
prise. Mew York Paper Trade Fournal. 


French Colonial Products.—In the recent notes of the 
proceedings of the committee of the French Colonial Museum, 
we find some facts as to their investigations worth recording, 
and can but regret that with our wide-spread colonies and their 
varied resources, so important to the mother country and its 
manufactures, we have neither colonial museum nor colonial 
committee to develop and record the application and progress of 
colonial products. The Royal Colonial Institute has made one 
or two spasmodic efforts towards encouraging a colonial museum 
and a reporter on colonial products, but the subject has been 








permitted to languish. A zealous and well-informed corre- 
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sponaent suggests that the best use for the Albert Hall galleries 

and cellars would be to establish within them a permanent 

colonial or trade museum typical of the British Empire, or else 

make of it a sort of Hall of Nations, allowing to each country a 

given space for exhibiting, but prescribing one uniform plan for 

convenience of reference and for lectures. To return to the 

French investigations ; the committee have been studying the 

question of the use of peat in the islands of St. Pierre and Mi- 

quelon. With 750 hectares, or about 1,875 acres of peat land at 

their disposal, the colonists have been hitherto importing coal 

ata great expense. The specimens of peat from St. Pierre 

yield, on combustion, only 4 per cent. of ash, while the best turf 
in France leaves a residue of 12 per cent. Taken from the sur- 

face it weighs, dry, after preparation by Moreau’s process, 

1,200 lbs. the cubic yard, ll would probably, if obtained froma 

depth of seven or eight yards below the surface, weigh 1,600 lbs. 

In this state a ton of this peat would beequivalent to more than half 
a ton of good coal. By carbonisation, about 70 per cent. of good 
peat charcoal could be obtained, which would be particularly 
suitable to engines which require a high temperature and a 

durable flame. The working of these peat beds would prove 

valuable to the fisheries by permitting the establishment of fac- 

tories for preserving lobsters, capelans, making fish guano, brick- 

making and pottery, for which the beds of fire-clay in the neigh- 

bourhood of St. Pierre are well adapted. Another subject which 

has occupied the attention of the committee is the utilization of 
the titaniferous iron sands of Reunion. This deposit, situated 

on the coast between St. Leu and the Salt Lake, is formed by 

the constant lodgments formed by the sea, and is hence almost 

inexhaustible. It contains 85 per cent. of oxide of iron, easily 

extracted by the magnetic process of Vavin, and yields, by the 
dry method, 52 per cent. of metal. Messrs. Bazault and Co., of 
Poissy, have received 200 tons of this iron-sand at their works, 

and are well satisfied with it. According to the details furnished 

by them, the portion attracted by the magnet is mixed with 

ordinary castings in fusion. The mass is submitted to the 

cementation process after cooling ; the steel thus obtained is 

melted in crucibles, and serves for the manufacture of tools, 

which are equal to those made with the best English steel. 

There: is found in Guadaloupe, in Banana Creek, near the river 

of the same name, similar deposits of iron-sand, containing 86 

per cent. of oxide of iron, and yielding 63 per cent. of metal by 

the dry method. It is therefore sought to utilize these deposits, 

and instructions have been sent out to the colonies accordingly. 

Among other subjects occupying attention, are the extended 
employment for leather and sheaths of the skins of serpents, so 

common in Martinique, Western Africa, and Cochin China, and 
the study of the cocoons of the wild silk-worm of New Caledonia. 
The caterpillar is found feeding principally on the Me/aleuca 
viridoflora, but is nourished also on the leaves of various 
mimosas, the guava, A/eurites sf., and the cocoa-nut palm. It 
has four stages of moulting, like the ordinary mulberry silk- 
worm. The cocoon, however, being open at both ends, and 

covered with leaves, can only be carded and used like .down or 
waste silk, or that of the Indian Tussah cocoon, but the facili- 
ties of rearing this worm in the open air give it marked advan- 
tages over the Bombyx mylitta. The experiments on Carapa 
nuts of Guiana have been brought to a close, and it appears that, 
notwithstanding the unfavourable conditions under which they 
have been carried on, the oil obtained from them is worth 90 
francs the 100 kilos. It is well fitted for lubricating machines, 
and for making hard soaps ; but looking at the difficulties at- 
tending the preservation and transport of the nuts, it is essential 
that the crushing should be carried on at the seat of production, 
and two hydraulic presses, on Thomasset’s system, are to be 
sent to Guiana for the purpose. While the Central Committee is 
thus occupied at Paris in extending the employment of colonial 
products, hitherto neglected, the local committees in the colonies 
are also actively at work in stimulating new agricultural indus- 
tries, at Reunion and New Caledonia, in extending tobacco 
culture ; at Guiana, in encouraging the cultivation of vanilla and 
plantations of the cocoanut palm ; in Senegal and Martinique, 
in promoting the culture of the rhea fibre ; and in Guadaloupe 
in trying new processes for extracting the juice léft in the cane 
stalk after passing through the mills. Fournal of Applied 
S.zence, May, 1875. 


Agave-Fibre Cordage.—Colonial papers give the most 
highly-coloured accounts of the strength and general geod quali- 
ties of the cordage now manufactured in Mauritius from the fibre 
of the agave (American aloe), a branch of industry not long since 
started in that island. An agave-fibre hawser in Port Louis 
harbour is said to have held under a strain that snapped an 
Admiralty chain-cable (!). 








DAELEN’S HYDRAULIC FRICTION COUPLING FOR 
ROLLING MILLS. 


HE accompanying figs. from “ Stummer’s Ingenieur” 
represent a design of Hydraulic Friction Coupling 
invented by M. R. M. Daelen, for use in rolling- 
mills where three rollers are employed in a set— 
an upper and under of large size and a central 
roller of smaller diameter, with fly-wheel attached. 

The bars in such cases are drawn under the upper roller, and 
back again, by reversing the machinery, over the under one. 
The inventor’s object has been to get larger bearing surfaces 
and greater solidity than would be practicable with the ordinary 
methods of attaching the ovtientte the rollers. The attach- 
ment consists of two halves a and 4, fig. 1. The half a fits over 
the fly-wheel axle, to which it is firmly secured. The other half 
6 is detached, and is shaped on one side to receive the extremity 
of the fly-wheel axle, and on the other to fit exactly the 
rosette-shaped extremity of the roller c. The halves a and 6 
are coupled by the rings d, attached by screws to 4. The 
close contact of the ends is secured by an internal hydraulic 
pressure of 15 to 20 atmospheres, through the passage g, tra- 
versing the axle of the fly-wheel. This pressure forces the halves 
outwards against the rings d, thereby closing the opening ¢, fig. 2. 
An elastic pad between the halves is distended by the pressure 
of the water, and prevents all possibility of leakage. Not only 
is hydraulic pressure found superior to other modes of fastening, 
but the passage of the water through the fly-wheel axle has the 
additional advantage of keeping the bearings cool. 


LIMITS OF COMBINATION OF CARBON WITH 
IRON. 


ARBON is found in very variable proportions in 
carburized iron. In bar-irons the proportion is 
usually 1 to 2 thousandths ; in soft steels, 4 to 7 
thousandths; in hard steels, 10 to 15 thou- 
! sandths. In pig-irons the proportion is gene- 
rally 2 to 4 thousandths, and 5 thousandths in 
very exceptional cases. The existence of a maximum limit 
would lead to the inference that we have to deal with a defi- 
nite compound, were it not that the results of analysis are for 
the most part opposed to any such conclusion. Pig-iron often 
contains a notable percentage of manganese, always certain 
amounts of silicon, phosphorus, and sulphur, and sometimes 
chrome, so that it is impossible to determine the exact propor- 
tion subsisting between the carbon and the iron. Observations 
on compounds containing any substances other than iron and 
carbon in a state approaching purity are not admissible as data 
in discussing this question. 

Skilled metallurgists have carburized iron, either by reducing 
the sesquioxide, or by boiling the reduced metal with lamp- 
black, wood charcoal, animal black, or Ceylon graphite. Most 
of these experiments were made in the laboratory of Dr. Percy, 











which is a sufficient guarantee of their trustworthiness. The 
following is the résumé of the results :-— 
Iron. Total carbon. 
im «6 OM es - 95°80 4°20 
” 2 2 6 + 95°66 4°34 
Hochstatter . ° - 95°85 415 
” © e@ + « ORB 4°87 
Sepstrém ° ° ° - 95°66 4°34 
Weston... ° ° + 95°50 4°50 
95°60 4°40 


Karsten endeavoured to prove that carburized iron contains 
as the maximum o’oS1 of carbon. His observations were made 
on a highly lamellar white pig-iron from the works at Miissen, 
in the principality of Siegen. To lessen the difficulties of 
analysis, Karsten converted the white into grey iron, so as not 
to have to deal with the graphite. : 





; Il, III. 

Iron, difference . - 94°95 9490 94°78 
Carbon, total . - 5°05 5°10 5°22 
100°00 100°00 100°00 


Dr. Percy justly observes that mottled pig-irons, resembling 
in appearance the Miissen iron, generally contain about 4 per 
cent. of manganese, and it is nowhere stated that the iron ex- 
perimented upon was free from manganese. Karsten’s experi- 
ments would not have been here referred to, had not that dis- 
tinguished metallurgist deduced from them the conclusion that 
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lamellar white pig, at the maximum limit of carburization, is a 
definite compound represented by Fe; C, z¢., Iron, 94°92; car- 
bon, 5°08 ; total, 100°00. 

From comparison of the composition of various irons, Karsten 
inferred that grey iron contained less carbon than white—o'o4— 
by the mean of five analyses. I have not found so marked a dif- 
ference in irons obtained by the hot-blast process. Annexed 
are the results of my experiments :— 

Combined carbon. Graphite. Total carbon. 
Manganiferous white pig-iron 
from Follonica (Tuscany) 4°06 traces 4°06 
Ditto from Ria (Pyrénées 


Orientales) . é - 4°00 0'00 4'00 


” ” ” - 426 o'00 8 426 
a el _ + 406 0°06 4°12 
Hot-blast white pig, from Ria . 0'70 3°30 ©6400 


Mottled iron . : . 4.00 traces 4°00 


It will be seen that the proportion of carbon in these pig- 
irons corresponds very closely with that found in iron carburized 
in a charcoal crucible. Are we to assume that the proportion 
cannot be exceeded under any circumstances? Assuredly not. 
A proportion as high as 0’06 has been observed. Accepting the 
latter proportion, it will be understood that the iron, while in a 
state of fusion and saturated with carbon, allows a portion of 
the latter to escape in the form of graphite, under the influence 
of variations in the temperature. In reality, the graphite will 
no longer form a component part of the mass whence it exuded, 
although still adhering to it; yet if the metal be left in the 
crucible in contact with the charcoal, saturation will be main- 
tained, and we shall have iron carburized to the maximum, 
with crystals of graphite imbedded on the surface. In an expe- 
riment I made ona grey pig-iron from Ria, what may be termed 
an apparent super-saturation of the iron with carbon took place. 
A plate of the iron was placed in a cementation furnace, and 
there left for the space of a month. The proportions before 
and after cementation were found to be as under :— 

Carbon before cementation . : . « O05 
as after 7 ; ; - « say 


Carbon acquired during cementation . . 1°02 


The iron had acquired a nearly black tint, and its fracture ex- 
hibited numerous facettes, amongst which small crystals of gra- 
phite of considerable brilliancy were discernible. 

Before describing some experiments made at M. Jacob Holt- 
zer’s works, to determine the maximum of carburization, I will 
recapitulate the general characteristics of pig-iron, so that it 
may be seen whether these characteristics are reproduced in 
highly carburized metal, distinguishing the produce of blast- 
furnaces in which carbon and iron alone were present. 

Lamellar white pig-irons are obtained from manganiferous 
ores ; the size and silvery lustre of their facettes depends on the 
presence of the manganese, the proportion of which commonly 
varies from 2 to 7 per cent.; they are hard and brittle to the 
point of pulverization. When the ore contains but little man- 
ganese, a granular iron is produced, the quality of which 
depends on the mode of smelting adopted, and particularly on 
the chill-casting. 

White pig-iron mostly contains carbon in a combined form. 
Grey pigs owe their colour to the presence of disseminated 
graphite. They are made in hot-blast furnaces, and contain 
carbon in a state of combination as well as free. Dissolved in 
acid, they give a graphitic residue. White pig-iron fuses more 
readily than grey, and assumes a paste-like consistency before 
liquefying. Grey iron melts instantly—it is a solid or a liquid. 
Melted and remelted rapidly, it retains all or nearly all its com- 
bined carbon. Cooled slowly it forms grey pig, part of the 
carbon separating as graphite. Grey iron melted and cooled 
rapidly, passes into white iron, the graphite combining with the 
metal ; when, therefore, it is cooled on some good conducting 
material, in a mould, the part which is quickly solidified by 
contact with the cold metal becomes white iron, whilst the 
portion above the zones in immediate contact with the metal re- 
tains all the characteristics of grey iron. The same thing is 
observable in large masses. A block weighing 56,000 kilogs. 
(5,500 tons), cast by M. J. Holtzer at Unieux, was thus con- 
verted into white iron over its whole surface. 

The conversion of white iron, in which the carbon is invisible 
because it is in a state of combination, into grey iron, in which 
the carbon is visible because it is free, appears to me to be due 
to the fact that at high temperatures iron unites with carbon 
either by combining with or dissolving it. Combination appears 
most probable, because, on the one hand, it is proved that iron 
after a prolonged contact with an excess of wood-charcoal at a 
high temperature only fixes a limited amount of carbon, and on 
the other, that by associating itself with a refractory body, it 








forms a compound, which is fusible at a lower temperature than 
the pure metal. It is true that by gradually lowering the 
temperature, iron carburized to the highest point and melted 
separates carbon, which appears in the mass after cooling, as 
graphite. Here, it may be well to observe, we have a similar 
case to what occurs when a salt is separated from a heated solu- 
tion, and saturated in cooling, or in the precipitation in zinc of 
graphitic silica, which has remained combined during fusion. 

Whatever view we adopt of the presence of carbon in car- 
burized iron in a state of fusion, whether we regard it as a de- 
finite compound or a saturated solution, the fact remains that 
the appearance of the graphite denotes the separation of so 
much carbon as is thus set free. Everything, therefore, leads 
us to suppose that in: carburized iron in a state of fusion, the 
whole of the carbon exists in a state of combination with the 
whole of the iron, and that it is during the reduction of the tem- 
perature that a portion is set free. But it must not be assumed 
that iron carburized to the maximum point can only exist in a 
state of fusion, as the separation of the graphite may be prevented 
by cooling with sufficient rapidity. The solid mass of metal is 
then homogenous, similar in colour, hardness, and fragility to 
white iron, and all the carbon in it is in a state of combination, 
as it was during fusion. It is only by cooling slowly that the 
graphite makes its appearance, and the metal ceases to be 
homogenous. In this case we find carbon in a state of com- 
bination, carbon free, and probably pure iron, if, with Karsten, 
we admit of the existence of polycarburets, which is highly pro- 
blematical. 

To illustrate the views just enunciated an experiment was 
undertaken at Holtzer’s works at Unieux, where, very oppor- 
tunely, some Swedish pig-iron, wholly free of manganese and 
very nearly pure, containing 0'9961 of iron, proved available for 
the purpose. 

1. In a fireclay crucible lined with charcoal, No. 2, were put 
10 kilogs. of the iron, in small fragments, the interstices being 
filled with charcoal. ; 

2. In a similar crucible, No. 1, 10 kilogs. of the same iron in 
fragments were placed. 

The crucibles were placed in a Siemens furnace, and a cast- 
iron plate with a raised rim was provided to receive the poured 
metal. The contents of crucible No. 2 were run off after 3 hrs. 
50 min. boiling. The metal was very liquid. On solidifying it 
formed a sheet 10 to 14 millimetres in thickness, divided into 
two nearly equal strata. The lower zone tempered by contact 
with the cold metal of the plate was white iron, the zone above 
it was a deep grey colour, with a fine grain. At certain 
places the two zones commingled, and the metal presented the 
appearance of mottled iron. Crucible No. 1 was opened after 9 
hrs. 10 min. boiling. The contents formed a sheet 13 to 15 
millimetres in thickness, consisting of two perfectly defined 
portions. The lower tempered portion was white iron, and only 
about one-third of the thickness of that above it, which was a 
granular iron ofa dark grey colour. Iron No.1 gave the sub- 
joined analysis :— 

Combined Total 
Iron. carbon. Graphite. carbon. 
Inthemass . 95°90 2°100 2°000 4°10 
In white zone . 95°99 3585 0425 4°01 
In grey zone . 95°22 2670 2110 4°78 
According to this experiment, none of the iron was wholly free 
from graphite—the proportion of the latter was smallest, 745, in 
the white-tempered zone. Neglecting this small quantity, the 
white-tempered zone has very nearly the theoretical compo- 
sition Fe, C, z.¢. 1 equivalent of carbon combined with 5 equi- 
valents of iron; and the iron No. 1, fused at a more intense 
heat, would correspond exactly with Fe, C. 
Iron . . . . ° 95°90 
Carbon ° e ° 410 
100°00 
And, nevertheless, only one-half the carbon is combined, the 
other half is free in the form of graphite. There can be no 
doubt that, during fusion, the whole of the carbon was combined 
with the whole of the iron—the separation must have taken 
place in cooling. The white-tempered zone of No.1 retained 
the bulk of its carbon, because in cooling its condensation was 
too sudden to give time for the molecules of graphite to unite 
themselves by virtue of the affinity that draws them together 
when the molten mass acquires a viscous consistency. The 
disassociation announced by the appearance of graphite occurs 
in all carburized irons where the carbon is found, and as in 
the cooled metal there is but one equivalent of carbon to 5 of 
iron, the metal after solidification may be regarded as an ad- 
mixture of carburized iron, Fe, C, graphite, and iron. 

It is scarcely probable that the mass containing the dissemi- 

nated graphite was formed from one or more polycarburets ; 
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nor is it likely that iron and carbon combine in indefinite pro- 
portions, which would be without precedent in chemistry, and 
the more extraordinary, as the experiments above described 
show that, however high the temperature, iron takes up but a 
limited amount of carbon, so that this metal, which sometimes 
takes Up yo5$55 Only, cannot take up more than yé, or +5. 
Whatever may be the probabilities in favour of the compound 
Fe,C, its existence can only be admitted so far as it has been 
obtained separately. 

Nothing can be more curious than these changes in the cha- 
racter of carburized iron under the influence of variations of 
temperature—grey iron transformed into white by the union of 
free carbon and free iron, and white iron reciprocally meta- 
morphosed into grey by liberating iron and carbon. 

As opportunities of observing the transmutation of white into 
grey iron are not of frequent occurrence in forges, I instituted 
an experiment in point at M. Holtzer’s works, employing a 
sufficient quantity of metal to render the cooling as slow as 
possible. 

At 4 P.M. two crucibles, containing each two kilogs. of la- 
mellar white Ria pig, were placed in a Siemens furnace used 
for steel. At 7 P.M. they were closed. The cooling was slow 
enough to leave the crucibles a dark cherry-red thirty-six hours 
after the closing. Altogether the cooling lasted fifty hours. 
The crucibles were then broken, and in each was found a homo- 
geneous mass of metal covered with a layer of greenish-yellow 
slag 35 millm. in thickness. Broken with the hammer, the 
metal presented the appearance ofa grey iron, granular in texture, 
fairly malleable, and a greattenacity. Analysis gave the follow- 
ing results :— 





Carb bined “a iron. ——. 
arbon combine 3°500 2 .. oO" inaiaidy 
Graphite . eset 3te0 2°782 3442 
Silicon 0’000 0'660 
Sulphur o°100 0'020 
Phosphorus 0'075 0'080 
Manganese - 2°585 1°750 
Iron . ‘ - 92°935 93°945 
99°915 99°877 


Comparing these results, we see that the proportion of phos- 
phorus was the same in both. The grey iron contained only one- 
sixth as much sulphur as the white. What is remarkable is, that 
during the conversion of the white into grey iron, more than a 
third of the manganese disappears. This fact appeared so 
singular, that it was tested by repeated analyses. Possibly the 
missing manganese passes into the greenish slag which forms 
on the surface of the iron during fusion. Analysis of the metal 
before and after its conversion into grey iron, gave the follow- 
ing results : 


Carbon. Silicon. 

White iron 3'800 0°420 
Grey ,, 3°442 0660 
Difference . - —0'358 + 0'240 


In the gray iron 4-thousandths of carbon were replaced by 
23-thousandths of silicon, evidently derived from the crucible 
itself and the remnants of the slag of former castings. Silicon, 
at high temperatures and in presence of iron, becomes, in point 
of fact, a comburant of carbon. 

These researches afford fresh proof of the fact, that in cemen- 
tation the carbon has its principal source in the fixed carbon of 
the charcoal. For the rest, the possibility of a union between 
the two solid bodies, iron and carbon, when brought into con- 
tact at a high temperature, is no longer open to question, since 
the memorable experiment of Clouet, so elegantly reproduced 
by M. Marguerite, in which iron is converted into steel by com- 
bination with diamond—a perfectly conclusive proof in my 
estimation (for Clouet really obtained cast-steel) that the fusion 
of carbonized iron is always preceded by the penetration of the 
carbon into the solid metal. It is thus that platina, and, as I 
have quite recently discovered, iridium and palladium, kept at a 
red-heat in a crucible capable of supplying silica, are cemented 
by the action of this metalloid before furnishing silicic regulus 
under the influence of a higher temperature. This is precisely 
what happens when iron is heated in diamond dust, or graphite, 
or animal black, or highly-calcined soot—carburization pre- 
cedes fusion, and takes place without the intervention of com- 
bustible gases. Paper communicated by M. Boussingault to the 
Comptes rendus, lxxx. 13, 5th 


French Academy of Sciences. 
April, 1875. 








EMPLOYMENT OF WOOLLEN WASTE IN 
AGRICULTURE. 


N a paper designed to show the great difference 
existing in the chemical composition of woollen 
waste, and the necessity of prelimi analysis 
when such materials are to be memes | for agri- 
cultural use, M. PETERMANN, Director of the 
= Belgian Agricultural Station at Gembloux, gives 
the subjoined tabular arrangement of analyses of samples of 
woollen waste there dslverele 

It may be stated that the average annual import of wool in 
Belgium is 96,000,000 kilogs., and that the available residue is 
estimated at 20 per cent. of the raw material. 


Analyses of Woollen Waste made at Gembloux. 
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I oe, roy - | 667) — _= — | Very clean, scarcely 7 seeds, 
2 | Nov., 1873 2°59 | 035 | — — i : [little straw. 
3 a a 3°32 te a Very dirty. 
4 S ” A ”» ° 338 _ —- -_ 
§ Cpt.» » 2" 0°44 | 10°29 | 79.7 
é = x 3°99 0°33 13°99 75°85 Very full of seeds. 
7 3°04 | 043 | 13°63 | 75°81 
8 | Feb., 1874 576| — — — | Clean. 
9 june 1874 335 _ _ — | Fairly clean. 
To une, 2" — ae = 
oa An os 214 — | 676 | 8370 , Very full of seeds and straw. 
12 US 99 53 -_ - _- t . 
13 ne ES ot ip mat a Fairly clean. 





Here, M. Petermann remarks, we see how great is the variation 
in the per centage of nitrogenous matter, the minimum being 2°14 
per cent. and the maximum 6°67 per cent. The mean of the 
thirteen analyses gives 3°85 per cent. as the average proportion 
of nitrogen present. Now the lowest price of the waste was 4 fr. 
per 100 kilogs. The average value of 1 kilog. of nitrogenous 
matter in the same was therefore : = ras &. 
No. 11 it was at = 1°87 fr. Evidently it is to the purchaser’s 


In sample 


interest to make an analysis of the samples submitted to him. 

The employment of woollen waste as manure is no novelty. 
Chaptal in his Chimie Appliquée a ? Agriculture, mentions that 
the Genoese of the olden time made a careful collection of all 
the procurable woollen waste in the south of France, to lay about 
the roots of their olive trees. Mathieu du Dombasle strongly 
recommended the use of this manure. 

Dug in before winter in the proportion of 2,000 to 2,500 
kilogs. per hectare woollen waste forms an excellent manure, 
the effects of which are felt for two or three years after- 
wards. But it must not be forgotten that it is exclusively 
a nitrogenous manure. The proportion of other mineral 
substances in it is comparatively insignificant; the samples 
richest in seeds contain less than } per cent. of phosphoric 
acid. The seeds most often found in wool, those of the seve- 
ral varieties of lucerne and of the thistle, themselves contain 
no more than I or 1°5 per cent. of phosphoric acid, and cannot 
therefore materially augment the amount of the latter in the 
waste, even when they are present in large quantity. It is 
generally desirable to use woollen waste in combination with 
phosphates. 

Soluble phosphoric acid has been found in a compost pre- 
pared by an intelligent sugar manufacturer at Thuin, from 
woollen waste and Ardennes phosphate. 

The subjoined experiments, made on a small scale by M. 
Demarbaix, burgomaster of Eynthout, although undertaken with 
a wholly different object, show the value of an admixture of 
phosphate of lime with woollen waste :— 


Pot I. without dung . . "iat img 30 pee 
1 «sf agey OR Ce Oe 
Vv. en. 5 at Ie Soh $e 
0 a he 38) 1420, 
» Ril. cs . 5.82 14.90 


Besides being directly applicable as manure, woollen waste 
forms an excellent absorbent of excrementary matter of any 
kind. It mixes therewith readily, absorbing the liquid portions, 
and rendering the mass easy of carriage. At one Belgian 
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sugar manufactory, the cesspools of the privies are regularly 
supplied with a certain quantity of woollen residue. 

The result is a very useful manure, giving the following 
analysis :— 





Per cent. 
Water... ; , ‘ ‘ . 26°89 
Organic matter ‘ ; . ; 56.99 
Phosphoric acid - : . ‘ 1.38 
Potash . - , ‘ : 1,10 
Lime, manganese, oxide of iron, and 
sulphuric acid in understood pro- 
portion . : ; ; é ; 7.34 
Sand é ‘ . ; ‘ ‘ 6.30 
100,00 


Woollen waste is agood substitute for litter in cattlesheds. It 
has been employed for this purpose for some time past in the 
stalls of the farm of the Belgian Agricultural Institute. 

To hasten the decomposition of the ground, or before it is dug 
in, various methods may be used. It may be fermented, or mixed 
as a compost, or buried in the dung-heap. The last has been 
successfully employed for some years at the Institute farm. 

Manure manufacturers have recourse to other, more energetic 
means—treatment with acids or alkalis, or superheated steam, 
or torrefaction in closed vessels. Very homogeneous and per- 
fectly friable manures containing about ;4, part by weight of nitro- 
gen in the form of ammonia are thus made. Readers who are 
interested in the matter will find details of the various processes 
in use in Heiden’s “ Lehrbuch der Diingerlehre.” 

A sample of shearer’s waste prepared under steam pressure 
gave the following analysis :— 

8.52 per cent. of nitrogen in the shape of organic matter. 
0.07 per cent. of nitrogen in the shape of ammonia. 

An admixture of woollen waste with chemical manure, as 
superphosphate, or sulphate of ammonia, is very good too, 

There is an establishment at Turcoing, in France, for the pre- 
paration of woollen rags with chemical manures. The suint 
adhering to the wool in its natural state is got rid of mechani- 
cally by washing. Now the potash salts contained in the suint 
have heretofore been lost, because sheep-washing is generally 

rformed in running water. Sometimes, rarely, it is used for 
lrrigating purposes. 

Maulmené and Rogelet, following up the remarkable 
researches of M. Chevreul, have succeeded in turning these salts 
to industrial account. The washing, together with the suint 
remove a great part of the impurities in the wool and loose bits 
of the fleece besides. These substances become deposited as 
mud, which may be used as manure. 

A sample from Verviers shows such deposits to contain, 
although in limited quantity, substances useful to vegetation, 
which it is well not to waste. 

Analysis of sample of mud from a sheep-washing place sent 
to the Agricultural Institute in October, 1874 :— 

Per cent. 

Water . . ‘ . ‘ ‘ 48.50 

Organic matter containing 0.49 per 

cent. of nitrogen . : . . 12.16 
Mineral substances containing 0.20 

of potash, and 0.12 of phosphoric 

acid . ‘ » ; ; . 39.34. 


100,00 


The worth ofa deposit of this kind may be estimated approxi- 
mately by reckoning up the values of the fertilizing agents in it 
at the current prices of chemical manures. Thus :— 


0.49 organic nitrogen at 1.5 francs = 0.74 francs. 


0.12 phosphoric acid at 0.5 __,, = 0.06 os 
0.20 potash aon + =O?  s 
0.97 


The theoretical value of 1,000 kilogs. of this mud would be 9 
francs 70 centimes. 

But the agricultural value of all substances containing but a 
small amount of fertilizing matter is really a mere question of 
cost of carriage. It may and often does happen that each kilog. 
of nitrogen in such substances would cost on delivery more than 
an equal weight of the more concentrated chemical manures of 





1 M. Correnwinder gives the subjoined analysis, made at the Agricul- 
tural Station at Lille in 1834 :— 
Per cent, 
Water ° ° . . . : $ 34.0 
Organic matter containing 0.32 of nitrogen ; 12.0 
Sand, clay, and earth ° . ° ® 53.58 


100,00 





commerce. In such cases the employment of the former would 
be irrational. 
Manufacturers are often obliged to take into account another 


consideration—the necessity of getting rid of their residua. An. 


example of waste of the latter description is afforded by the 
processes for cleansing wools and woollen fabrics chemically. 
To remove dirt and vegetable impurities, bits of straw more 
particularly, the goods are dipped in sulphuric acid, generally of 
5°, and dried at a temperature of 100° C. 

It may be mentioned as a curious and interesting fact that 
seeds of the variegated lucerne (medicago maculata) are found 
to retain their germinative powers in despite of the conjoint 
action of the acid and heat. 

A sample of liquor of this description from a woollen manu- 
factury in West Flanders, gave the subjoined analysis :— 

0.052 kilogs. of nitrogen in the form 


of nitric acid : . ; . (2.5 francs per kilog.) 
0,098 kilogs. of nitrogen in the form 

of organic matter ‘ : i " ) 
0.039 kilogs. of soluble phosphoric 

acid . ‘ R ; ‘ os aa » ) 
0.004 kilogs. of insoluble phosphoric 

acid © . ; oe ; = AOR as = ) 
0.857 kilogs. of potash in form of 

sulphate . ‘ ‘ : > HOG. - ) 


The theoretical value of the liquor would be about 85 cen- 
times per hectolitre. Its eligibility as a manure would of course 
depend on local circumstances, cost of carriage, and the like. 
It appears to be very well adapted for wetting compost heaps, 
to promote the solution of the mineral substances contained 
therein, or to fix the ammonia, which otherwise would escape 
during fermentation. Monzteur Indust, Belge, 10th May, 1875. 


Engineering, Building, &c. 


ABSTRACTS FROM FOREIGN PERIODICALS, TRANSACTIONS 
OF SOCIETIES, &c. 


§ 1. Engineering. 


HARPENING Files. — The following me- 
thod is successfully employed in the dockyards at 
Brest and L’Orient :— 

1. The files are washed in hot water containing 
potash. 

2. They are laid for five minutes in a solution 
of one part sulphuric acid to seven parts water. 

3. Nitric acid in quantity equal to the sulphuric acid is added 
to the latter, together with as much water as before. In this 
bath the files are left forty minutes. They should be raised 
from the bottom by resting one end of each on a piece of wood, 
and not be allowed to touch. 

When they come out of the bath they are fit for use; but to 
prevent rusting, it is as well to go over them with a brush or dry 
soft cloth. To get the best results, the acid in the bath should 
be proportioned to the size of the files. 

Large files, one to the packet . 1-6th of acid. 

Bastard ditto . $ : . 1-8th a 

“ Demi-douce” ditto . 1I-9th to 1-11th of acid. 
“Douce” ditto . ‘ ; I-12th to 1-13th _,, 


The cost of sharpening is 12 to 15 centimes per file. Re- 
cutting costs on an average 60 centimes per file. Thus treated 
the files work as well as though re-cut ; many will take two such 
sharpenings, and stand recutting afterwards. Revue Indust. 
28th April, 1875, from Revue de Chimie. 

















Portable Petroleum Lamp-Forge and Blowpipe 
Lamp.—A French engineer, M. QUICHENOT, has invented a 
portable lamp-forge and lamp, for use in laboratories, workshops, 
&c., in cases where it may not be convenient to employ street gas. 
The forge, which is in the shape of a cast-iron shell with a double 
bottom, is heated with petroleum spirit. It is stated to be port- 
able, to consume a comparatively small amount of spirit, and to 
give very satisfactory results. M. Quichenot has run down I0o 
gr. of red copper in it within ten minutes, and has fused smaller 
weights of nickel and iron in the same time. The lamp, which 
is provided with a blower, and has a flexible india-rubber tube 
with a jet of peculiar construction at the end, and may be fed 
with spirits of wine or petroleum, produces similar effects on a 
smaller scale. It is especially designed for jewellers, goldsmiths, 






























































&c. Moniteur Indust, Belge, 10th April, 1875. : 
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Locomotives with Feet in place of Wheels.— 
Some experiments have recently been made on the East of 
France railway with a locomotive of novel design invented by M. 
FORTIN-HERMANN, grandson of the well-known mathematical 
instrument maker. In this machine locomotion is produced, 
not by wheels, but by veritable feet moved by steam. Two such 
feet work under the fore-part and two under the hind-part of the 
locomotive, the pressure of the feet on the ground and the 
action of the mechanism by which they are worked being pro- 
duced by steam. 

It was found that by covering the feet with india-rubber soles, 
and subjecting them to a pressure of 1 kilog. per square centi- 
metre, an adhesive power was produced equivalent to 75 per 
cent. of the weight of the machine. In ordinary cases, the grip 
does not exceed 20 per cent. of the load ; so that in this point of 
view, the substitution of feet for wheels would quadruple the 
tractive power. The cost of traction is about the same as in 
ordinary locomotives, on equal gradients, but the increased co- 
efficient of adhesion allows of either a great reduction in the dead 
weight of the machine, or the working of such weight over more 
difficult ground. In this way really useful loads might be 
carried on ordinary roads, over gradients of 1°10, which are now 
quite inaccessible to ordinary conveyances. 

The weight of the experimental locomotive was I5 tons, and 
the maximum speed attained 7 to 8 kilometres (4 to 41 English 
miles) per hour. M. Fortin-Hermann has since submitted to 
the Academy of Sciences a model of an improved machine of the 
same kind, in which the number of feet has been increased to 
six, four working with a trotting and two with an ambling motion. 
On moving over curves the locomotive is guided by regulating 
the angle formed by the frames in which the feet work. The 
improved machine promises to be much more stable and con- 
tinuous in its action than the original, and is expected to attain 
a speed of 17 to 20 kilometres (10 to 12 English miles) per 
hour. Comptes rendus, lxxx, 18, 10th May, 1875. 


Jahns’ Polymeter.—The “ Vielmesser” or polymeter, in- 
vented by a German civil engineer, M. JAHNS, is an improved 
form of stadiometric telescope, mounted in the fashion of a 
theodolite, and expressly designed for contouring, running sec- 
tions, setting out curves, and engineering field-work generally. 
An object whose height and distance are known being taken as 
a datum, the instrument enables us to determine at a single opera- 
tion the bearing, height, and distance of any other indeterminate 
point. The operation occupies twenty seconds, the bearing, 
height, and distance being read off directly on scales provided 
for the purpose, without the necessity of intermediate computa- 
tion. Many hundred points may thus be fixed in the course of a 
single day’s work, as in contouring, and, it is said, with great 
accuracy. The instrument has been tried for railway work in 
Germany, and found to effect a great saving in point of time and 
labour. It is manufactured by MM. Schmidt and Haensch, 
opticians, 2, Neue Schénhausenstrasse, Berlin. The price is 450 
marks (£22 10s.) Stummer’s Ingenieur, May 7th, 1875. 


Lining Boilers with Sheet Copper.—M. Pupka, 
civil engineer of Vienna, supplies the annexed particulars of 
experiments made by M. FELDBUCHER, Austrian State Railway 
engineer, on the lining of locomotive boilers with sheet copper 
for the prevention of incrustation :— 

Of the three plates forming the bottom of the locomotive 
boiler experimented on, the two end ones were covered with 
sheet copper I millm. in thickness,-and the centre one left bare. 
The locomotive was worked for two years over a section of the 
line where the water was of particularly bad quality. When the 
tubes were taken out the scale was found to be 10 millm. thick 
on the unprotected iron surfaces, but only 2 or 3 millm. on the 
copper. The unprotected iron in some places was corroded to a 
depth of 1 or 13 millm. ; the surface of the copper was untouched, 
whilst the iron plate underneath the latter was as good as new. 
The grain of the scale was observed to be coarser on the iron 
than on the copper. The cost of fitting was 250 to 750 francs 
per boiler. 

M. Pupka enumerates the advantages of the arrangement 
thus :— 

1. The duration of the boiler is doubled or tripled, and the 
security against explosion immensely increased. 

2. Much less scale forms on the copper than on iron or steel ; 
evaporation, therefore, proceeds more regularly, and a greater 
economy of fuel is effected. ; 

3. Thinner plates may be used when thus protected against 
corrosion, so that the boilers are lighter. 

4. Repairs are less expensive. Moniteur Industriel Belge, 
10th May, 1875. 


Wind Turbines.—The undermentioned journal directs 
attention to a new wind-turbine, patented in Denmark by R. J. 





Nielsen of Kraghaven. Turbines of this description, it is said, 
will work with a much lighter wind than windmills, and are 
suited for a variety of industrial uses. Judustri-Tidende 
(Copenhagen), 9th May, 1875. 


§ 2. Building, Decoration, Sc. 


Oil-Colour on Cement.—Oil colours cannot generally 
be applied over cement, as they will not adhere. M. GARCIN 
adopts the following method of preparing the surface of the 
cement to receive the colour :— 

1. Priming with boiling linseed oil. 

2. A coating of white lead mixed with oil. 

3. A ground coat composed of white lead, Spanish white, 
oxide of iron, and red lead ground together in oil. Aevue Indust., 
12th May, 1875. 


Composition for facing Ironwork. — MAcuaBEE, 
junior, recommends the following composition for preserving 
ironwork from rust, for protecting woodwork or stone from 
damp, the attacks of insects, &c., or as a cement for stopping 
joints in metal, wood, &c. :— 


White wax 100 grammes, 


Galipot (resin and tallow) a 
Norway pitch ‘ 100 * 
Tallow 100 a 
Asphalte > : ‘ 100 i. 
Gutta-percha . . . . 235 - 


Minium . . : . ° 120 0 
White lead . ‘ er a 


1,000 


The materials are placed in a pot on an open fire in the above 
order. First the wax and galipot, a mixture of resin and tallow, 
are melted together, then the pitch, tallow, and bitumen are 
added ; this mixture forms a solvent for the gutta-percha, which 
is rasped or cut up into small pieces ; lastly, the red and white 
lead are added separately, and well stirred in. The composi- 
tion dries in the form of a deep chocolate-coloured cake. When 
required for use it is melted to a suitable consistency, and applied 
either as paint, with a tar-brush, or in the shape of paste, as 
cement. For closing perforations in metal plates the following 
composition is sometimes preferable :— 


White wax . 100 grammes. 
Galipot . 115 ee 
Norway pitch 200 a 
Tallow . . ‘ 100 pe 
Asphalte ; ‘ go i 
Gutta percha. 235 a 
Gum copal . . a 
Minium . 100 ss 


White lead = : 20 a 


1,000 


The deteriorated surface is covered with a piece of leather 
fastened, if necessary, to the metal with leaden rivets, to and 
over which the composition is applied so as to form an imper- 
meable coat. The gum copal is used to facilitate the intimate 
union of the gutta percha with the leather. Moniteur Indust. 
Belge, 1st May, 1875. 


Resistance of Compressed Clay Bricks.—Some 
experiments have been made at the Berliner Gewerbe-Akademie 
with twenty-five samples of machine-pressed clay bricks made 
by Schlickeyson’s process at the Hessian manufactory at Cassel. 
The results, which show a uniformity of strength very uncommon 
in bricks, gave in the whole twenty-five an average of 216°44 
kilog. per square centm. as the force required to produce fracture, 
and 292°70 kilog. per square centm. as the crushing weight. 
Stummer’s Ingr., 16th April, 1875. 


Cheap Artificial Stone.—Carr’ patents a process for 
the manufacture of a cheap and indestructible artificial stone. 
He finds that a mixture of fat lime slaked to powder with clay 
reduced to an impalpable powder by calcination at a cherry-red 
heat, when subjected to a high pressure, has the property of 
hardening rapidly under water, and exhibits a degree of durability 
proportionate to the pressure it has undergone. Revue /ndust. 
28th April, 1875. 
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CONNECTION BETWEEN COLLIERY EXPLOSIONS 
AND THE WEATHER. 


N a very valuable paper on the subject, Mr. R. 

ScoTT, F.R.S., Director of the Meteorological 

Office, and Mr. GALLOWAY, Inspector of Mines, 

There is a very general impression 

abroad, to which abundant utterance was given 

in the evidence taken before the Parliamentary 

Commission in 1849, that explosions are more frequent with 

certain winds than with others. Thus Dr. Hutchinson says, 

“There has been no explosion with a north wind since 1800,” 
and other witnesses speak to the same effect. 

In all such evidence one most important element has been 
left out of consideration : the relative frequency of the different 
winds, and remarks such as that above quoted are similar to 
those in the earlier wreck returns of the Board of Trade, where 
it was persistently asserted that south-west winds were the most 
destructive winds to shipping. It is, however, hardly necessary 
to remind the Society that as the mean direction of the wind 
over the United Kingdom lies between south-west and west, and 
as south-west storms are far more frequent than those from other 

uarters, it would be a very strange fact if the total amount of 
mage to shipping did pot reach a maximum with south-west 
winds, 

It is needless to deal further with generalities : the actual 
per-centages of prevalence of wind for two stations in the British 
Isles are as follows :— 

For Sandwick and the Orkneys, from six years’ continuous 
anemometrical records, we find N.7, N.E. 6, E. 15, S.E. 16, 
S. 11, S.W. 22, W. 13, N.W. 10, and for London from nine 
years’ observations by Mr. Strachan (printed in vol. iv. of the 
Proceedings of this Society), we have N. 10, N.E. 11, E. 12, 
S.E. 4, S. 8, S.W. 19, W. 26, N.W. 10, so that in both places 
northerly winds are in a very decided minority compared with 
those from the south-west and west. 

It is, however, held by some authorities that the undeniably 
greater prevalence of explosions with southerly winds is attri- 
butable to the fact that the windrose shows a maximum of tem- 
perature and of vapour tension and a minimum of barometrical 
pressure when the true equatorial current is blowing. 

These ideas are, however, hardly borne out, at least quanti- 
tatively, by the actual figures; for if we take the baric and 
atmic windroses for the year, and the thermic windrose for the 
different seasons and for the year given by Dove and Kaemtz 
(Schmid, “ Lehrbuch der Meteorologie”) for London, as a 
reasonably fair indication of the climate of these islands, we have 
the following figures :-— 





Winds. N. | N.E.| E. | S.E.] S. |S.W.] W. | N.W. 
29'899| 29°950| 29°880| 29°797| 29°700| 29°735 29'815) 29°845 
0°316] 0°304) 0°334] 0°44] 0°436] 0'418/4.0°379) 0334 
° ° °o 
32°19 39°73 | 37°05 
45°02 50°09 | 47°37 
60°39 61°83 | 62°08 
48°51 50°02 | 48°84 
46°49 50°45 | 47°66 





Barometer (inches) . . 
Vapour tension (inches) . 


° 
41°41 
50°35 
62°10 
52°34 
51°53 


° ° 
37°72 | 42°34 
49°42 | 50°90 
64°96 | 62°84 
52°02 | 53°65 
50°99 | 52°33 


° 
34°60 
48°50 
64°06 
50°16 
49°37 


° 
32°59 
44°20 
60°12 
4601 
45°77 


Winter 
Spring .« 


Autumn . 


‘Temperature fea . 
Year. 























The greatest difference in barometrical pressure is only a 
quarter of an inch, while in vapour tension the change from N.E. 
to S. is only one-half that amount ; while as regards temperature, 
the greatest contrast between the same points of the compass, 
even in winter, is only ten degrees, and at other seasons is far 
less than that amount. It will also be noticed that in summer, 
when most of the explosions due to high temperature occur, the 
amount of difference between the temperatures for the warmest 
and coldest points is not as much 5°. 

The fact aren to be, that the changes which principally 
affect the condition of the air in a mine are the sudden oscilla- 
tions which accompany the rapid variations of weather. 

At the time that the evidence to which we have referred was 
given, more than twenty years ago, the true relation of the wind 
to the distribution of atmospherical pressure was not understood. 
We know now that all motion of the air takes place between 
areas of low and high pressure, termed respectively “ cyclonic” 
and “anticyclonic.” The air is either whirling into a cyclonic 
area, or whirling out of an anticyclonic area. We see, there- 
fore, that according to Buys Ballot’s law, a southerly wind—to 
take that which is generally considered to conduce more to ex- 
plosions than other winds—may make its appearance either on 
the side of a cyclonic area or on the west side of an anticyclonic 
area. In the former case, it will be accompanied by alow and 











falling barometer, a high temperature, and a large amount of 
moisture in the air; while in the latter case these several con- 
ditions will be more or less directly reversed. 

The several secondary conditions which aid in facilitating the 
escape of gas from the coal, at a time when a storm is passing 
over the district, have been very fully described by Mr. Dobson 
in the paper in the “ Report of the British Association,” 1855, to 
which we referred in our first communication on the present 
subject. (Proceedings of the Royal Society, 1872.) 

The Second General Rule of the Coal Mines Regulation Act, 
1872, requires that the roads and working-places of every mine 
in which inflammable gas has been found within the preceding 
twelve months shall be examined daily with a safety lamp before 
workmen are allowed to go to work in them, and also that the 
results of this examination shall be recorded in a book which 
shall be kept at the mine for the purpose. The Act came into 
operation on the Ist January, 1873, and shortly afterwards the 
books referred to in the general rule were introduced at the 
mines to which we are about to call attention. The daily report 
of each mine is supposed to mention whether fire-damp has or 
has not been found in the roads or working-places during the 
examination with the safety lamp ; if gas has been found in one 
or more places, then the number and position of the places are 
specified ; and if it has not been found in any place whatever, 
its absence must also be noted in the report. 

The examination of the reports of any single mine in which 
fire-damp is found only occasionally, appears to show that the 
gas comes and goes in a seemingly unaccountable manner ; 
and when the variations of the barometer during the period 
over which the report extends have been carefully studied be- 
forehand, it is found that sometimes a sudden fall of atmospheric 
pressure has taken place without causing gas to appear, and 
sometimes gas has suddenly appeared in considerable quantity 
when the pressure was high and steady. If, however, the 
reports of a number of mines are placed side by side—so as to 
eliminate the influence of local causes as far as possible—and 
compared with the state of the atmospheric pressure during the 
period to which they refer, it is found that there is a remarkable 
correspondence between the appearance and disappearance of 
fire-damp and the fall and rise of the barometer. 

The conclusions arrived at by Messrs. Scott and Galloway are 
these :— 

One inference to be drawn from a consideration of the dia- 
grams and of many cases of explosion which have come more or 
less directly under our observation is this :—If fire-damp may 
possibly accumulate in any part of a space which cannot be tho- 
roughly ventilated, then, either 

(1) Workmen should not af any time be allowed to be near 
it or to enter it with naked lights; or, if this rule be thought too 
stringent, (2) They should use only safety lamps in the space 
itself and in its immediate neighbourhood during the continu- 
ance of a barometrical depression. 

It is unfortunate that many of those who are directly respon- 
sible for the safety of the miners do not understand, and pay 
little or no attention to, the indications of the barometer. We 
admit that in some cases gas may not appear when the baro- 
meter falls—it must exude in greater quantity than usual, but it 
diffuses, or is carried away, before a sufficient quantity has 
accumulated to form an explosive mixture of appreciable extent ; 
we contend, however, that we have given sufficient evidence to 
show that in most cases it does appear, causing explosive accu- 
mulations to extend their boundaries, and forming explosive 
mixtures where they had not been seen before. It is surely not 
asking too much, then, when we suggest that those who are 
ignorant of the subject should take the trouble to acquaint 
themselves with Boyle and Mariotte’s law of the effects of the 
increase and decrease of pressure on gases, and with the use of 
the barometer ; and that they should register the barometric 
variations so as to be ina position to know when it becomes 
necessary to take additional precautions. 

In a former paper on this subject' we gave a diagram to show 
how the barometric and thermometric variations could be most 
conveniently and clearly exhibited; and there we mentioned 
that “ The readings, to be of much service, must be made and 
recorded at intervals of not more than three or four hours during 
the day and night.” We might have mentioned at the same 
time, but did not think it necessary to do so, that one barogram 
would be sufficient for any number of mines in the same neigh- 
bourhood, provided that information of a downward tendency of 
the curve could be quickly conveyed to those in charge at the 
mines. A barogram of this kind would be most easily and 
correctly made by one of the self-recording instruments now so 
common, such as that of Sir A. Milne. 

[We would direct the especial attention of our readers to this 





? Quarterly Journal of Meteorology, Oct. 1873. 
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paper, which is given at length in the Quarterly Fournal of 
Meteorology for October, 1874 (published by Williams and 
Sleaton). Previous papers on the same subject will be found 
in the Quarterly Fournal of Meteorology, Oct., 1873, and in the 
Proceedings of the Royal Society, No. 134, 1872.—H.M.C.] 


REAPING AND MOWING MACHINERY. 


E illustrate below some improved reaping and 
WM] mowing machinery manufactured by Messrs. Bur- 
gess & Key, of Newgate Street, London. No 
agricultural machine has had so much attention 
devoted to its improvement as the reaper and 

=I mower—especially the former. The difficulties 
under which such machines have frequently to work, coupled 
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Christmas. The improvements may be described as follows. 
The increased simplicity and the substitution of wrought for cast 
iron have reduced the weight of the mower (fig. 2) from 73 cwt. 
to 6! cwt., without reducing the strength, while the repairs bill 
is also reduced. Fig. 3 shows details of the knife and finger- 
bar, and the mode of removing or replacing the former. The 











with the necessity that exists that the work shall be done in the 
very best and simplest manner, render it no easy matter to 
design a proper machine ; and each year sees some new im- 
provement brought forward at one or another of the Shows. 


Owing, therefore, to these progressive strides, many excellent 
machines by various makers are now to be obtained at no very 
extravagant outlay of cash. Machines of this type are now 
made more compact, lighter and stronger, and, moreover, the 
dangerous parts are better protected and fenced in. The 
machines we now illustrate form excellent examples of what 
may be done by years of patient attention and study to improve. 
Fig. 1 illustrates Messrs. Burgess’s 1875 pattern of English 
Reaper, and those who can call to mind a reaper made, we 
believe, by this very firm about fifteen years ago, with a system 
of Archimedean screws and other gear, will be struck with the 
contrast to it offered by the present remarkably compact and 
simple machine. This machine, as well as that illustrated by 
fig. 2, was exhibited at the Agricultural Show at Smithfield last 
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second improvement consists in giving the hinge shoe end of 
the cutter-bar a greater space to rise and fall with the undu- 
lations of the ground, without disturbing the movement of the 
main wheel when it sinks in a furrow or in soft land. However 
carefully rolled, the surface will always present inequalities, 
therefore any provision to allow for them, such as the above, is 
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of great importance. The cutter-bar is provided with a wheel 
at each end, and the mechanism for elevating the knife is so 
designed that by means of a compensating tongue and slide-box 
it is always kept parallel with the ground surface, and the 
fingers are thus kept from ploughing into the earth. The 
method of lubrication is so designed that the oil applied to the 
bearings runs from them to the teeth of the gearing. 

Fig. 3 illustrates four parts of the knife and finger-bar ; the 
upper one is a complete plan-view of the cutter-bar with the 
knife in position. The second shows the shield or knife cover. 
The third, the mode of removing or replacing the knife. The 


leading feature of improvement here consists in the manner of 
removing or replacing the knife without injuring it, as well as in 
the greater strength and stability of the fittings. In fact the 
improvement consists in removing or replacing the knife from 
behind instead of the old plan of drawing it or pushing it length- 
wise through the fingers. Referring to fig. 3, and in it to the 
complete plan and to the plan disconnected, as well as to the 
knife-cover in the former, there are five caps or projections from 
the cutter-bar, and in the latter five tongues or corresponding 
pieces. Now, by means of the key shown in the upper cut, the 
five projections are slid under the caps (No. 1) and made fast 











by the bolt and nut A on No. rand No.4. This can bedone 
at a moment, and without the use of a hammer, or any injury to 
the knife. WE. 

Another improvement is in the manner of jointing the knife 
to the connecting rod by means of a spring bolt pin B. This pin 
secures itself, and no split pins, leather, &c., are needed ; while 
any pressure of the thumb on the spring-boit at once releases the 
pin. A third improvement is in the method of inclining the 
fingers and recessing them so that the knife does not become 
clogged with dirt. The lower cut in fig. 3 illustrates this 
mechanism ; the crank-shaft bracket not only secures the crank- 
shaft bearings but also the spindle of the bevil wheel, both 
bearings being bushed, and the bushes being the only parts that 
wear, they are easily and cheaply replaced in time of need ; 
the bracket fences in the gearing and preserves it from dirt. 

Fig. 1 shows the reaper for home use, which is a strong two- 
horse machine, whose weight has been reduced down to Io cwt. ; 
the tire of the main driving wheel is wrought iron and of extra 
width, which at once increases the “driving bite” and better 
sustains the machine in soft ground. The fingers being open at 
the back do not clog. The finger-beam is made of rolled steel 
to combine lightness and strength, and the guide-cam is so 
altered and improved as to bring the rakes closer to the ground, 
so as to the better deal with “laid” crops. The fingers, which 
of necessity are exposed to very severe and sudden strains, are 
now made of cold blast crucible iron, which is about the strongest 
description of cast iron to be had. As a whole we have formed 
a very high opinion of these machines. 


A CITY BUILT BY ONE MAN. 


ISTORY affords numerous instances of the foun- 
dation of cities by single individuals, and the 
beautification and enlargement of portions of the 
same through the munificence of others; but 
nowhere, as we believe, is it recorded that any 
one man from his private fortune has ever at- 
tempted the actual construction of a complete town. All the 

more remarkable, therefore, is the enterprize which for some 
five years past has been quietly pursued by Mr. A. T. Stewart, 

a gentleman of whose immense wealth no accurate informa- 
tion has ever been made public. The high rates of taxation 
and the consequent exorbitant rents incident to ownership 
and occupation of dwellings in New York city have been the 
means of virtually banishing a large number of persons doing 
business therein, whose moderate incomes forbid the neces- 
sary expenditure, to the adjacent suburban districts. Hence 
arose a great demand for cheap homes; and as a result, 
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village after village has sprung into existence in Long Island, 
New Jersey, and, in fact, at every point within a radius of 
forty miles of the metropolis. 

Mr. Stewart, in view of this constant exodus of the city popu- 
lation, conceived the unique idea of building a model suburban 
city, where comfortable homes, provided with all modern im- 
provements, could be obtained for a moderate outlay. Accord- 
ingly he purchased a plot of land, ten thousand acres in extent, 
and embracing that portion of Long Island known as Hemp- 
stead Plains. This is in a compact tract of about ten miles 
in length by one mile in width, and nearly a perfect parallelogram 
in shape. Surveying and staking out the new city followed 
close upon the acquisition of the ground, and the first work 
taken in hand was the making of streets and avenues, with 
pavements, sewers, culverts and conduits, for blocks of build- 
ings yet tobe erected. Simultaneous with laying the founda- 
tions of the houses, was the commencement of gas and water 
works, and of a railroad connecting the city with New York. 
Unlike the usual course adopted in projecting new towns in 
the vicinity of the metropolis, no lots were advertised ; nor 
has any attempt been made to dispose of the property, as it 
is the intention to treat the city as a single house, finishing 
it first, and selling it subsequently. The New York “ Sun” aptly 
describes the enterprize as a new city springing up, with no 
mayor or council, no assessments for street improvements, no 
taxes for water and gas, no entangling alliances or issuing of 
bonds to secure railroad transportation, no scrambling or grum- 
bling to secure immigrants. 

An admirably-kept hotel, situated in the middle of a fine 
garden plot, together with some forty houses, are thus far com- 
plete. The latter are located in lots of 200 by 200 ft. and pro- 
vided with outhouses and handsomely laid-out grounds. They 
rent for from $250 to $800 per year on three-year leases, and 
contain every convenience found in the best city dwellings. 
Work upon this remarkable town, to which the name of Garden 
City has been given, is rapidly progressing, and we understand 
that the advantages offered are meeting with a wide popular 
appreciation. Sczentific American. 


STEAM SENTINEL. 


HE accompanying sketch illustrates a very neat, 
simple, and inexpensive contrivance for insuring 
greater safety to our steam boilers. It consists 
of a conical valve, which is kept down by a spiral 
spring, adjusted to the pressure that it is desired 
not to exceed. When the maximum pressure is 

exceeded, the valve is raised, compressing the spring, and the 
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steam is liberated, passing through a whistle of the ordinary 
type. The instrument thus does duty as an additional safety 
valve, as an alarm, and as a check on the ordinary safety valves 
and pressure guage. The sentinel has these chief recommenda- 
tions ; That it cannot be tampered with, being entirely enclosed ; 
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and it gives notice to the employer or foreman of a factory of 
any irregularities of pressure in the boiler that may be caused 
through the inattention of the fireman. The contrivance can be 
fixed to any boiler in the short space of two hours, without 
breaking the man-hole joint, It is the invention of Mr, John 
Smith, of 23, St. Mary Axe. 


CHROME STEEL. 


2 CA=mpz]! is only lately that this steel has been introduced 
mys Are on this coast ; but it seems to have filled a demand 
3 (ZAR long felt, judging from the testimonials of pro- 
cy WI i) minent mechanics in its favour. ,We examined 
me OA several bars of this steel which had been twisted 





while cold, and which were quite uninjured by the 
operation. This steel is an alloy of two metals, iron and chro- 
mium, and besides being far in advance of anything hitherto 
known for strength, durability, elasticity and uniformity, it 
possesses some features exclusively its own. It has been applied 
to almost every purpose known to mechanical art, and has uni- 
formly proved a superior article. The steel, being an alloy, is 
capable of being graded for any special purposes. It can be 
made so hard that you cannot soften it, and so soft that you 
cannot harden it. One grade is made for turning and planing 
tools ; another for taps, dies and punches ; and another for cold 
chisels, rock drills and tools for rock work, &c. It is not injured 
by being heated toa very high heat. If heated to nearly a white 
heat and allowed to cool gradually, it is the same as it was 
before being put in the fire. Two grades of this steel will weld 
like wrought iron. The only way the steel can be spoiled is by 
being dipped in water or hardening mixture at too high heat, 
and even then it can be restored by being reheated and dipped 
at the proper heat. The word “chrome” is not, as may be 
supposed, a trade mark; but a metal which is alloyed with iron 
for the purpose of obtaining the different degrees of hardness, 
and, owing to its great affinity for iron, it cannot be other than 
uniform. The steel for the spans of that great engineering 
work—the St. Louis bridge—is made by this chrome process. 
This chrome cast steel has a tensile strength far exceeding that 
of any other. In a series of experiments, the highest tensile 





strain obtained was 198,970 pounds to the square inch ; the 
average result of 12 specimens (tested at the West Point 
Foundry) was 179,980 pounds, whilst the highest strength of 
steel given in Percy’s Metallurgy, page 870, is 132,909 pounds 
per square inch. One grade of this steel, called Adamantine, 
when forged into a tool and allowed to cool gradually is too 
hard to be worked with a file. “Gun steel” can be worked 
almost as easily cold as wrought iron when hot. There are 
several other grades running between these two extremes. We 
saw the other day at the Fair a cold chisel which had been 
heated to a welding heat, then split or spread apart and 
plunged into water and cooled. Then heated to a welding 
heat again, hammered together without a flux and brought to 
an edge in the weld, ground and made a first-class cold chisel. 
It shows the mark of having been sliced half-way up the handle. 
This steel is used on all the principal railroads of the East, 
and the Central Pacific company on this coast uses large quan- 
tities of it. In this city it is in use at all of the principal 
foundries, and they express themselves well satisfied with the 
results. It is being rapidly introduced in the mining districts 
of the coast for rock work, such as drills, picks, &c. From the 
San Franciscan Mining and Scientific Press. 









N ENAMELLED CEILING.— Among the decorative works 
in majolica, mosaics, sgraffto, stained glass, &c., which 
were originated in the South Kensington Museum some 
years ago, when the late Marquis of Salisbury and 
Lord Granville were Lords President, but which have lately been 
going on slowly or been actually suspended, is a ceiling made of 
thin plates of iron and enamelled. The ceiling has just been 
put in its place in the central refreshment-room, and is probably 
the first experiment of the kind which has been attempted. The 
decorations of this room were designed to resist all dirt and im- 
purities incident to a public room where food is eaten by an 
average of 10,000 persons a week. The walls and columns are 
of majolica, the floor is paved, and the ceilings are of iron 
enamelled. The whole gives an impression of perfect cleanli- 
ness, and every part might be washed down by a fire-engine 
weekly, if necessary. The iron ceiling was designed and painted 
by Mr. James Gamble, a successor and pupil of the late Godfrey 
Sykes, who practically founded the school at the Museum. The 
artistic work of the ceiling was done at the South Kensington 
Museum, until the action of the decorative studio was virtually 
suspended. The manufacturing part of the ceiling was done at 
Birmingham by the Enamelled Iron Company, the white en- 
amelled plates being sent from Birmingham, and painted with 
arabesques by the artist. 
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Practical Literature. 


HOW TO TEACH CHEMISTRY:.' 


HE idea of giving annually a short course of special 
lectures to the é/i#e of the science-teachers of 
oy) | | England, was one of the happiest inspirations of 
; yy) the South Kensington Department. But as the 
aS) 4 benefit of this oral instruction can only extend to 
J a few, Mr. Chaloner is to be congratulated on 
having made these admirable lectures of Dr. Frankland’s acces- 
sible to the whole body, not only of science-teachers, but of 
science students. We have at length, though tardily, recognized 
the fact that the simple possession of knowledge does not neces- 
sarily imply a capacity to impart it to others, while in science 
the mode of presentment of facts and theories is of even more 
importance than in literature. It rests largely with the teacher 
whether the study of science shall constitute in itself a liberal 
education of the highest order. This little book will render 
comparatively easy the difficult task of inducing the student to 
consider experiments as things essential ; to be studied closely 
in all their bearings, and to be regarded as links in a great 
chain of interdependent phenomena, of which the right apprecia- 
tion is indispensable, not only to professors, but to each indi- 
vidual learner. The facts of chemistry, already multitudinous 
enough, are being yearly added to with an extraordinary ra- 
pidity, and it is only by encouraging from the outset a methodical 
and analytical habit of mind, that there is any chance of so 
mentally co-ordinating observations, as to obtain a mastery 
over the most fascinating and progressive of sciences. We are 
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1 How to Teach Chemistry, being the substance of Six Lectures delivered at 
the Royal Collegeof Chemistry. By Edward Frankland, D.C.L., F.R.S., 
&c. Edited by George Chaloner, F.C.S., Lecturer on Chemistry at 
the Birkbeck Institution. London: Churchills, 1875. 
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heartily glad that Dr. Frankland has turned his long experience 
as a lecturer and examiner to such good account; while the 
large class to whom these notes will be invaluable will appre- 
ciate the discriminating labours of his editorial collaborateur. 


THE COMMERCIAL HAND-BOOK OF CHEMICAL 
ANALYSIS.' 


N these days of adulteration and Adulteration Acts, 
it is especially desirable that manufacturers, trades- 
men, and the public generally, should become ac- 
quainted with the various phrases which the art of 
adulteration assumes, and with some practical 

stan means of testing the purity of the various com- 
modities with which they have to do. 

It is to meet this want that this new edition of Dr. Nor- 
mandy’s valuable work has been prepared, and it will without 
doubt prove highly serviceable to all who make use of it, whether 
for special purposes of business or merely for the acquisition of 
general information. 

It gives arranged, in alphabetical order, a full account of all 
articles usually met with in commerce, with the various adulte- 
rations and sophistications employed in their production, together 
with full instructions for testing their purity. 

It is one of the misfortunes attending the working of the pre- 
sent Adulteration Act, that it is often impossible to prosecute the 








upon whom the penalty falls being often only a middleman who 
hands over to his customers the commodity in question, just as 
he received it from the manufacturer, who in his turn may have 
received in an adulterated state the materials from which his 
goods have been manufactured. To such persons this hand- 
book should prove highly valuable, as by intelligently following 
the instructions it contains, they may, without any special train- 
ing in chemical analysis, not only test the purity of all the 
articles in which they deal, but may also, should occasion 
require, check the results of public analysis, a process, by the bye, 
more often required than is usually imagined. 

This edition contains much new matter, and has been to a great 
extent re-written, the information it gives being of the most 
recent date. 


ELECTRICITY.’ 





XO Fe Oe} 


HIS work is mainly a reprint of papers which have 
appeared in the “English Mechanic,” and the 
“Telegraphic Journal.” Its main feature is the 
attack which its author makes upon the fluid theory 
of electricity. We use the word “ attack ” 
advisedly, for the author is not satisfied with 

attempting to refute this theory, but loses no opportunity of 

sneering at, and otherwise expressing his utter contempt for, those 
who are so weak-minded as to accept it. 

He quite overlooks, however, the fact that the fluid theory is 
accepted only as a convenient hypothesis whereby the facts of 
electricity may be explained, and is by no one having the 
slightest claim to scientific knowledge either received or taught 
as an ascertained scientific truth. The merest tiro in the study 
of electricity is aware that the terms “ fluid,” “current,” &c., are 
merely suggestions of images whereby he may be assisted to 
comprehend facts, of which there has been, hitherto, no adequate 

lanation given. 

n place of the fluid theory Mr. Sprague offers his readers an 
adaptation to all the facts of electricity of the molecular polari- 
zation theory which Faraday applied only to the facts of electrical 
induction. The manner in which this theory is made to fit the 
various phenomena adduced, displays certainly some ingenuity, 
but to our mind it offers no better explanation of them than 
does the fluid theory, and there are great difficulties in the way 
of its acceptance. It is, however, refreshing to find an author 
going out of the beaten track of scientific theory and seeking for 

imself a more promising path than that which has been so well 
trodden by his predecessors. Electrical science is as yet but in 





» The Commercial Hand-Book of Chemical Analysis. By A. Nor- 
mandy. New edition by Henry M. Noad, Ph. D., F.R.S.  Lock- 
wood and Co. 1875. 

* Electricity ; its Theory, Sources, and Applications. By John T. 
Sprague. E, and F.N. Spon. 1875. 
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its infancy, and there can be no doubt whatever, that the true 
explanation of its marvellous phenomena lies elsewhere than in 
the fluid theories of either Franklin or Symner. Independent 
observation and experiment are the means whereby such an ex- 
planation will eventually be found ; and original theorizing, even 
if erroneous, is to be preferred to calm and unreasoning acquies- 
cence in the zfse dixit of any authority however eminent. 

One feature of this work of which we heartily approve is the 
full instructions given for the making of electrical apparatus, and 
the performance of experiments whereby alone, as the author 
correctly states, a thorough knowledge of the science can be ob- 
tained. Altogether, we can recommend the book as one worth 
perusal, and if the reader cannot adopt all the theoretical notions 
of the author, he may at any rate obtain from it a thorough ac- 
quaintance with the leading facts of electrical science. 


CARPENTRY AND JOINERY:.' 


HE author of this book has prefaced it with the 
remark, among others equally true and equally 
commonplace, that “nothing is so difficult to 
teach by books as manual dexterity, and to make 
intelligible the use of carpenters’ tools by words 
is not altogether easy.” Perhaps if he had recog- 

nized the fact that it is impossible to teach manual dexterity by 

means of books, he would not have wasted valuable time in the 
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ters’ tools to be made intelligible in the only way by which we 
can ever hope it will be done—by actual handling and working 
with them. 

Nothing appears to us so utterly vain and futile as the at- 
tempt to impart a knowledge of any handicraft which shall be 
of practical value, by a mere description of the tools which are 
employed and their uses. The time occupied in reading such a 
work as this would suffice to give any youth of ordinary in- 
telligence, if placed in a shop and set to work, a practical know- 
ledge of the tools, which would be of infinitely more value to 
him than months of book-study, and for such works as the one 
before us we have only the strongest condemnation, as they 
really appear under a false pretence of imparting a knowledge 
which, as every practical man is aware, can only be obtained in 
the workshop and at the bench. 


OUR DWELLINGS WARMED AS THEY ARE AND 
AS THEY MIGHT BE.? 


ERHAPS the present is hardly the season to call 
the attention of the public to the important ques- 
tion of warming their houses with any hope of 
securing an attentive hearing, and yet now is tlie 
time for the householder to make a change, if 

haply he has seen the error of his ways in this 
matter. The economical use of fuel is a subject which will 
always possess great interest to every British householder, and 
it was with regret that we observed the Society of Arts, after 
examining 204 specimens of improved stoves, and experimentally 
testing 107, which were sent in as competitors for the prize 
offered by the Council of the Society, was obliged to report that 
there was not one among them which, on the ground of novelty 
and merit combined, was judged worthy of the prize. 

Upon this fact our author, who writes earnestly, plainly, and 
clearly, has taken up his tale, and in the space of a very few 
pages makes out an undoubted case against our old-fashioned 
grates, and establishes the superiority of the hot-water method 
of warming over others that have been tried. 

We must, of course, to a very large extent endorse our 
author’s finding ; but we should like to ask him how the cook- 
ing, and various other domestic operations, would fare in an 
establishment heated by hot water only ; and whether it is pos- 
sible to demonstrate the entire superiority of the method which 
he advocates in point of cheapness—supposing, of course, that 
the household has overcome the prejudice for open grates. 














? Carpentry and Joinery ; a useful Manual for the many. By L. T. 
Aveling, with Original and Practical Illustrations. London: Frederick 
Warne and Co. 

2 Our Dwellings, Warmed as they are and as they might be; witha 
gal on Ventilation. ByJ.W.C. London: kwood and Co, 
1875. 


























